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VoL. I.j pp. 28V-289* — I have fallen into a serious anj 
11 11 fortunate en^or, in relation to tLe sexual differences of 
animals, in attempting to explain what seemed to me a 
singular coincidence in the late period of life at which 
the necessary variations have arisen in many caseSj and 
the late period at w^bich sexual selection acts. The ex- 
planation given is wholly erroneous, as I have discovered 
by working out an illustration in figures* Morcoverj the 
supposed coincidence of period is far from general, and 
is not remarkable ; for, as I have elsewhere attempted 
to sho\v, variations arising early in life have often been 
accumulated through sexual select ion, being then com- 
monly trausmittod to both sexes. On the other hand, 
variations arising late in life cannot fail to coincide ap- 
proximately in period with that of the process of sexual 
selection. 
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CHAPTER XII. 

Second ART Sexual Charactees or Fishes, Amphibi- 
ans, AND Reptiles. 



Fishes : Courtship and Battles of the Males.— Larger S120 of the Females, — 
Males, Bright Colors and Ornamental Appendages f other Strange 
Characters. —Colors and Appendages acquired by the Males during tho 
Breeding-season alone.— Fishes with both Sexea brilliantly colored,— 
Protective Colors.— The less Conspicuous Colors of tho Female cannot 
be accounted for on the Principle of Protection. — Male Fishes building 
Nests, and taking Charge of the Ova and Young, AarpniBiAija ; Differ- 
ences in Structure and Color between the Sexes, — Vocal Organa. Rep- 
tiles : Chelonians,— Crocodiles.— Snakes, Colors in some Cases pro- 
tective.— Lizards, Battles of,-— Ornamental ApperLdagos. — Strang© Dif- 
fer cneca in Structure between the Sexes,— Colors. — Sexual Differ encea 
almost as great as with Birds, 

We have now arrived at the great sub-kingdom of tho 
Vertebrata, and will commence with the lowest class, 
namely, Fishes. The males of Plagiostomoiis fishes 
(sliarks, rays) and of Chimseroid fishes are provided with 
claspers which serve to retain the female, like the various 
structures possessed by so many of the lower animals. 
Besides the claspers, the males of many rays have clus- 
ters of strong sharp spines on their heads, and several 
rows along “the upper outer surface of their pectoral 
These are present in the males of some species, 

which have tlie other parts of their -bodies smooth. They 
20 
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arc only temporarily developed during the breeding-sea^ 
Bon ; and Dr. Gtother suspects that they are brought into 
action as preiieneile organs by the doubling inward and 
downward of the two sides of the body. It is a remarlc- 
able fact that the females and not the males of some spe- 
cies, as of Maia clamta^ have their backs studded with 
large hook-formed spines.' 

Owing to the element which fishes inhabit, little is 
known about their courtship, and not much about their 
battles. ■ The male stickleback {Gmterosteu^ Uiurus) has 
been described as “ mad wdth delight ” when the female 
comes out of her hiding-place and surveys the nest which 
he has made for her, He darts round her in every 
direction, then to his accumulated materials for the nest, 
then back again in an instant ; and as she does not ad- 
vance he endeavors to push her 'with his snout, and then 
tries to pull her by the tail and side-spine to the nest,” ^ 
The males are said to be polygamists ; ® they are extraor- 
dinarily bold and pugnacious, while “the females are 
quite pacific,” Their battles arc at times desperate ; “for 
these puny combatants fasten tight on each other for sev- 
eral seconds, tumbling over and over again, until their 
strength appears completely exhausted.” With the 
rough-tailed stickleback {G. trachurm) the males while 
fighting swim round and round each other, biting and en- 
deavoring to pierce each other with their raised lateral 
spines. The same writer adds : * “ The bite of these little 
furies is very severe. They also use their lateral spines 



^ Yarrell, ‘Hist, of Eritiib Fishes/ voL li, 18SC, pp. 4 17, 425, 43S, 
Dr. GuDther mfonns me that the spines in K clavaia arc peculiar to the 
female. 

^ See Mr, H, Wnrington’s interesting artidoa ia ‘Annals and Mag. of 
Nat. HiatJ Oct. 1852 and Nov, 1866. 

* Noel Humphreys, ‘River Gardens/ 1867. 

* Loudon's ‘ Mag. of Natural History/ vol, iii, 1830, p. 331. 
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FISHES. 

With such fatal effect, that I have seen one ^luring a bat' 
tie absolutely rip his opponent quite open, bo tliat iie sank 
to the bottom and died,” When a fish is conquered, “his 
gallant bearing forsakes him ; his gay colors fade away ; 
and he hides bis disgrace among his peaceable compan- 
ions, but is for some time the constant object of his con- 
queror’s persecution*” 

The male salmon is as pugnacious as the little stickle- 
back ; and so is the male trout, as I hear from Dn Glin- 
ther. Mr, Shaw saw a violent contest between two male 
salmons which lasted the whole day ; and Mr, R, Buist, 
Superintendent of Fisheries, informs me that he has often 
watched from the bridge at Perth the males driving 
away their rivals while the females were spawning. The 
males “ are constantly fighting and tearing each other on 
the spawn! ng-beds, and many so injure each other as to 
cause *the death of numbers, many being seen swimming 
near the banks of the river in a state of exhaustion, and 
apparently in a dying state.” * The keeper of the Stor- 
montfield breeding-ponds visited, as Mr, Buist infoians me, 
in June, 1868, the northern Tyne, and found about 300 
dead salmon, all of w’'hich with one exception were males ; 
and he was convinced that they had lost their lives by 
fighting* 

The most curious point about the male salmon is that 
during the breeding-season, besides a slight change in 
color, “the lower jaw elongates, and a cartilaginous pro- 
jection turns upward from the point, which, when the 
jaws are closed, occupies a deep cavity between “ the in- 
termaxillary bones of the upper jaw.” ® (Figs* 26 and 

^ ‘The Field/ June 29, ISe?* For Mr* statement, see ‘Edin- 

burgh Review,’ 1843, Another experienced observer (Serope'a ‘Days of 
Salmon Fishing/ p* 60) remark b that the molo would, if he could, keep, 
like the stag, all other males away* 

* Yarrell, ‘History of British Fishes/ vol, ii. 1836, p. 10, 
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27,) In our salmon this change of stnictiiro lasts only 
during the breeding-scaaon ; but in the Sdhno h/cdodon 
of Northwestern America tlie change, as Mr J. K. Lord ’ 



Pig* Si6.«-Head of male of common ealmon during the breedings 

Boaeon. 



[This drawing^ aa t^cH aa all the others in the preaent chapter, have been ex- 
ecuted by tho T?eH’ known artist, Mr, G* Ford, nmlcr the kind superintendence 
of Dr. Gilnthor, from apecimens in the British Museum], 



*The Naturalist ia Yaacouveria Islaad,^ toL i. 1866, p* 54, 
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lx?licveP5 is permanent and beet marked in the older males 
which liave previously ascended the rivers* In these old 
males the jaws become developed into immense hook-like 




Fio, 37. — Hejid of fcnmlo salmon* - 

# 

projectioi^s, and the teeth grow into regular fangs, often 
more than half an inch in length. With the European 
salmon, according to Mr* Lloyd,® the temporary hook-likc 
structure serves to stx'engthen and protect the jaws, when 

® ‘ Scandinavian Adventures,* voL i, 1854, pp> 101, 104, 
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one male charges another with wonderful violence ; hut 
the greatly developed teeth of the male American salmon 
may be compared with the tusks of many male mammals, 
and they indicate an offensive ratfier tlian a protective 
purpose. 

The salmon is not the only fish in which the teetli 
differ in the two sexes. This is the case with many rajs. 
In the thornback (liaia clavata) the adult male has sharp, 
pointed teeth, directed backward, while those of the fe- 
male are broad and flat, forming a pavement ; so tliat 
these teeth differ in the two sexes of the same species 
more than is nsual in distinct genera of the same family. 
The teeth of the male become sharp only when he is 
adult : while young they are broad and flat like those of 
the female. As eo fi'equently occurs with secondary sex- 
ual characters, botii sexes of some species of rays, for in- 
stance A*, batis^ possess, when adult, sharp, pointed teeth ; 
and here a character, proper to and primarily giiined by 
the male, appears to have been transmitted to the off- 
spring of both sexes. The teeth are likewise pointed in 
both sexes of i?, maculata^ hut * only when completely 
adult ; the males acquiring them at an earlier age than the 
females. We shall hereafter meet with analogous cases 
with certain birds, in whicli the male acquires the ‘plu- 
mage common to both adult sexes, at a somewhat earlier 
age than the female. With other species of rays the 
males even when old never possess sharp teeth, and con- 
sequently both sexes when adult are provided with broad, 
fiat teeth, like- those of the young, and of the mature fe- 
males of the above-mentioned species.® As the rays .are 
bold, strong, and voracious fishes, we may suspect that the 
males require their sharp teeth for fighting with their 
rivals; but as they possess many parts modified and 

« See Yarreire account of the Rays in his ‘Hist, of British Fishes^ 
Tol. ii. ISSfl, p. 416, with an excellent figure, and pp, 422, 432, 
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adapted for the prehension of the female, it is possible 
that their teeth may be used for this purpose. 

Ill regard to size, M. Carboiiiiier maintains that with 
almost all fishes the female is larger than the male ; and 
Dr. GUnther does not know of a single instance in which 
the male is actually larger than the female. With some 
Cyprinodonts the male is not even half as large as the 
, female- As with many kinds of fishes, tlie males habitu- 
ally fight together ; it is surprising tliat they have not 
generally become through the effects of sexual selection 
larger and stronger than the females* Tlie males suffer 
from their small size, for according to M. Carbonnier they 
arc liable to be devoured by the females of their own spe- 
cies when carnivorous, and no doubt by other species. 
Increased size must be in some manner of more impor- 
tance to the females, than strength and size are to the 
males for fighting with other males ; and this perhaps is 
to allow of the production of a vast number of bva. 

In many species the male alone is ornamented with 
bright colors; or these are much brighter in the male 
than in the female. The male, also, is sometimes provided 
wdth appendages which appear to be of no more use to him 
for the ordinaiy purposes of life than are the tail-feathers 
to the peacock, I am indebted for most of the following 
facts to the great kindness of Di\ Gtlnther- There is rea- 
son to suspect that many tropical fishes differ sexually in 
color and, structure; and there are some striking cases 
with onr British fishes. The male Callionymm lyra fias 
been called the gemmeous dragonet “ from its brilliant, 
gemdike colors,” When freshly taken from the sea the 
body is yellow of various shades, striped and spotted with 
vivid blue on the head ; the dorsal fins are pule brown 
with dark longitudinal bands; the ventral, caudal, and 
anal fins being bluish-black. The female, or sordid drag- 

As quoted in ‘ The Farmer,’ 1668^ p, SG9* 
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onct, was considered by Linna;iis and by many subse- 
quent naturalists as a distinct s|>Oi?ies; it is of a dingy 



Fiq. S8. — CalUonymnB lyra. Upper ftfunc, male \ lower flgmc, femaleu 

reaaish-l)rown, -vvitli the dorsal fin hrowiv find the otlier 
fins white. The sexes differ also in the proportional size 
of the head and mouth, and in the position of the eyes ; ” 
hut the most striking difference is tlio extraordinary elon- 
gation in the male (Fig. 28 ) of the dorsal fin. Tlie young 
males resemble, in structure and color, the adult female^ 
Througliout the genus Callionymus,” the male Is geuer- 

" I hare drawn up tliia description from Tarrefi’s ‘British Fishes’ 
vol. i. 1S36, pp. 2CI, 266. ’ 

“ ‘ Catalogue of Aeanth. Fishes in the British Museum ' bv T)r 
Giinthcr, 1861, pp. 138-lSl, ' ^ 
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ally much more brightly spotted than the female, and in 
several species j not only the dorsal j but the anal fin of the 
male, is much elongated, 

The male of the Cottm smrpius^ or sea-scorpion, is 
more slender and smaller than the female* There is also 
a great difference in color between them. It is difficult, 
as Mr, Lloyd remarks, for any one, who has not seen 
this fish during the spawning-season, when its hues are 
briarhtest, to conceive the admixture of brilliant colors 
with which it, in other respects so ill-favored, is at that 
time adorned.” Both sexes of tlie Lahrus mixim^ al- 
though very different in color, are beautiful 5 the male 
being orange with bright-blue stripes, and the female 
bright-red with some black spots on the back. 

In the very distinct family of the Cyprmodontidse — 
inhabitants of the fresh waters of foreign lands — the sexes 
sometimes differ much in various characters. In the male 
of the MoUienesia petenensis^^ the dorsal fin is greatly 
developed, and is marked with a row of large, round, oech 
lated, bright-colored spots \ while the same fin in the fe- 
male is smaller, of a different shape, and marked only with 
irregularly-curved brown spots. In the male the basal 
margin of the anal fin is also a little produced and dark- 
colored, In the male of an allied form, the Xiphophorus 
^Helhrii (Fig. 29 ), the inferior margin of the anal fin is 
developed into a long filament, which is striped, as I hear 
from I>n GUnther, -wfitli bright colors. This filament docs 
not contain any muscles, and apparently cannot be of any 
direct use to the fish. As in the case of the Calliouynius, 
the males while young resemble in color and structure the 

adult females. Sexual differences such as these may be 

•# 

‘ Game Birds of Sweden/ etc., 186t, p. 466. 

With respect to this and the following species 1 am indebted to Dr. 
Gunther for information ; see also his paper on the Fishes of Central 
America, in ^Transact. Zoolog. Soc/ toI tI 1868, p. 485. 
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strictly compared witk those wliich aro so frequent witli 
gallinaceous birds/ ^ 



Fio, 20. Xiphophorns H&llerii. Upper flgarcj male; lower figBre^ female. 

In a siluroid fish, inhabiting the fresh waters of South 
Americaj namely the l^lecostomus harbatim (Fig, 30 )^ 
the male has its mouth and interopereuliim fringed with a 
beard of stift hairs, of which the female shows hardly a 
trace. These hairs are of the nature of scales. In another 
species of the same genus, soft flexible tentacles project 
from the front part of the head of the malcj wliich are 
absent in ttie female. These tentacles arc prolongations 
of the true skin, and therefore are not homologous with 
the stiff hairs of the former^ species ; hnt it can hardly bo 
doubted that both serve the same pur|>ose. What this 
purpose may be it is difficult to conjecture ; ornament 
does not here seem probable, but we can hardly suppose 

** Dr. Gunther makes thid remark' ^Cataloguo of Fishes hi tho Urh 
ish Museum; Tol hi, 18C1, p. I4L 

See Dr, Giinther on this genus, in ‘Proc, Zoolog. Soc.^ ms, p, 232, 






Fig^ SQ.-^Plecofitomna barb&tue. Upper %ure, bead of male; lower figure, female. 
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that stiff hairs and flexible filaments can be useful in any 
ordinary way to the males alone* The Mbnacanthm 
scopas, which was shown to me in the British Museum by 
Dr, Gilnthcr, presents a nearly analogous case. The male 
has a cluster of stiff, straight spines, like those of a comb, 
on the sides of the tail; and these in a specimen six inches 
long were nearly an inch and a half in length ; the female 
lias on the same place a cluster of bristles, which may be 
compared with those of a tooth-brush. In another species, 
the peromi^ the male has a brush like that possessed 
by the female of the last species, while the sides of the 
tail in the female are smooth* In some other species the 
same part of the tail can be perceived to be a little rongh- 
ened in the male and perfectly smooth in the female ; and 
lastly, in others, both sexes have smooth sides. In that 
strange monster, the Chimmra mon&trom^ the male has a 
hook-shaped bone on the top of the head, directed for- 
ward, wdth its rounded end covered with sharp spines \ in 
the female “ this crown is altogether absent,” but what its 
use may be is utterly unknown,” 

The structures as yet referred to are permanent in the 
male after he has arrived at maturity; but with some 
Tilennies and in another allied genus a crest is developed 
on the head of the male only during the breeding-season, 
and their bodies at the same time become more brightly- 
colored* There can be little doubt that tliis crest serves 
as a temporary sexual ornament, for the female does not 
exhibit a trace of it. In other species of the same genus 
hotli sexes possess a crest, and in at least one species 
neither sex is thus provided* In this case and in that of 
the Monacanthus, we have good instances to ho’w great 
an extent the sexual characters of closely-allied forms may 

”F. Buckland, in 'Laud and Water/ July, 1868, p. 311 , with a 
figure. 

Dr, Giinther, ‘ Catalogue of Fishes/ vol, iii. pp. 221, 240, 
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diScr* 111 many of the Chromidae, for instance^ in Gock 
phagus and especially in Ciclila, the males, as I hear from 
Prof. Agassiz/"* have a conspicuous protuberance on the 
forehead, which m wholly wanting in the females and in 
the young males. Prof. Agassiz adds: have often 

observed these fishes at the time of spawning when the 
protuherancc is largest, and at other seasons when it is 
totally wanting and the two sexes show no difference 
whatever in the outline of the profile of the head, I never 
could ascertain that it subserves any special function, and 
the Indians on the Amazons know nothing about its use.” 
These protuberances in their periodical appearance resem- 
ble the fleshy caruncles on the heads of certain birds ; 
hut whether they serve as ornaments must remain at 
present doubtful. 

The males of those fishes^ which differ permanently in 
color from the females, often become more brilliant, as I 
hear from Prof. Agassiz and Dr, Gilnthcr, during the 
breeding-season. This is likewise the case with a multi- 
tude of fishes, the sexes of which at all other seasons of 
the year are identical in color. The tench, roach, and 
perch, may he given as instances* The male salmon at 
this season is “marked on the cheeks with orange-colored 
stripes, which gave it the appearance of a Labrus, and 
the body partakes of a golden-orange tinge. The females 
are dark in color, and are commonly called blaekfisb,” 
An analogous and even greater change takes place with 
the Salmo eriox^ or bull-trout ; the males of the char (S. 
mnMa) are likewise at this season rather brighter in 
color than the females,^* The colors of the pike (^ox re- 

See also * A Journey ia Brazil/ by Prof, and Mra, Agassiz, 18GS, 
p. 220, 

Yarrell, ^British Fishes/ toI. ii. 183G, pp. 10, 12, 35. 

W. Thompson, in * AnDals and Mag. of Nat. History/ toL yu 1841, 
p. 440, 
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ticiilatus)^ of the United States, especially of the in ale, 
become, during the breeding-season, exceedingly intense, 
brilliant, and iridescent,®’* Another striking instance out 
of many is afforded by the male stickleback {Gasterosteus 
Uinrus)^ which is described by Mr, Warington,“^ as being 
tlien “ beautiful beyond description,” The back and eyes 
of the female are simply brown, and the belly white. The 
eyes of the male, on the other hand, are of the most 
splendid green, having a metallic lustre like the green 
feathers of some Immming-birds, The throat ^nd belly 
are of a bright crimson, the back of an ashy-green, and 
the whole fish appears as though it were somewhat trans- 
lucent, and glowed with an internal incandescence,” 
After the breeding-season these colors all change, the 
throat and belly become of a paler red, the back more 
green, and the glowing tints subside* 

That with fishes there exists some close relation be- 
^tween their colors and their sexual functions we can clearly 
see— firetly, from the adult males of certain species being 
differently colored from the females, and often much more 
brilliantly; secondly, from the same males, while im- 
mature, resembling the mature females ; and, lastly, from 
the males, even of those species w'hich at all other times 
of the year are identical in color wdth the females, often 
acquiring brilliant tints during the spawning-season, T^^e 
know t!iat the males are ardent in their courtship, and 
sometimes fight desperately together. If we may assume 
tliat the females have the power of exerting a choice and 
of selecting tlie more Inghly-ornainented males, all the 
above facts become intelligible through the principle of 
sexual selection. On the other hand, if the females !m- 
bitiially deposited and left their ova to be fertilized by the 
first male wliich chanced to approach, this fact would be 

™ ‘The American Agriculturist,’ 1868, p. 100, 

' Annals aud Mag. of Nat. Hist,’ Oct. 18 . 12 . 
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fatal to the efficiency of sexual selection; for there could 
be no choice of a partner. But, as far as is known, the 
female never willingly spawns except in the close presence 
of a male, and the male never fertilizes the ova except in 
the close presence of a female. It is obviously difficult to 
obtain direct evidence with respect to female fishes select- 
ing tlieir partners* An excellent observer,^* who carefully 
watched the spawning of minnows {Gyprmus phoxmu^)^ 
remarks that owing to the males, which were ten times as 
numerous as the females, crowding closely round them, he 
could “ speak only doubtfully on their operations. When 
a female came among a number of males they immediately 
pursued her; if she was not ready for shedding her spawn, 
she made a precipitate retreat ; but if she was ready, she 
came boldly in among them, and was immediately pressed 
closely by a male on each side ; and when they had been 
in that situation a short time, were superseded by other 
two, who wedged themselves in between them and the 
female, who appeared to treat all her lovers with the same 
kindness,’’ Jlot withstanding this last statement, I can- 
not, from the several previous considerations, give up the 
belief that the males which are the most attractive to the 
females, from their brighter colors or other ornaments, 
are commonly preferred by them ; and that the males have 
thus been rendered more beautiful in the course of ages. 

We have next to inquire whether tins view can be ex- 
tended, through the law of the equal transmission of char- 
acters to both sexes, to those groups in which the males 
and females are brilliant in the same or nearly the same 
degree and manner. In such a genus as Labrus, which 
includes some of the most splendid fishes in the world, for 
instance, the Peacock Labrus (i* pavo)^ described, mth 

Loudon’s ‘Mag* of Nat, Iliat.’ toL t. 3 832^ p. 681. 

Uory de Saml-Vinceat, in ‘Diet. Clasa. d’Hist. Nat*’ tom* is. 1826 , 
p. 161 * 
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pardonable exaggeration, as formed of polished scales of 
gold encrusting lapis-lazuli, rubies, sapphires, emeralds^ 
and amethysts, we may, with much probability, accept 
this belief; for we have seen that the sexes in at least one 
species differ greatly in color. With some fishes, as with 
many of the lowest animals, splendid colors may be the 
direct result of the nature of their tissues, and of the sur- 
rounding conditions, without any aid from selection. The 
gold-fish {Cyprinus .auratus\ judging from the analogy 
of the golden variety of the common carp, is, perhaps, a 
case in point, as it may owe its splendid colors to a single 
abrupt variation, due to the conditions to which this fish 
has been subjected under confinement. It is, however, 
more probable that these colors have been intensified 
through artificial selection, as this species has been care^ 
fully bred in China from a remote period.’** Under nat- 
ural conditions, it does not seem probable that beings so 
highly organized as fishes, and which live under such com- 
plex relations, should become brilliantly colored without 
suffering some evil, or receiving some benefit, from so 

great a change, and consequently without the intervention 

of natural selection. 

# 

What, then, must we conclude in regard to the many 
fishes, both sexes of w^hich are splendidly colored ? ilr. 
Wallace believes that the species wiiich frequent reefs, 

Owing to some remarka on tbia subject, made in mj work ‘ On tbs 
Yarmtion of Auimala under Uomestiention,^ Mr. W, E. Mayers (‘Chinese 
Notes nnd Queries/ Ang. 1868, p. 123) has searebed the ancient Chinese 
encjxiopffidias. He finds that gold-fish were first reared in confinement 
durbg the Sung Dynasty, which commenced a. a 960. In the year 1129 
these fiehea aboimded. In another place it b said that since the year 
1648 there has been “ produced at Hang-Chow a Tariety called the fire- 
fish, from it^ intenBcly red colon It is universally admired^ and there is 

not a household where it ia hot cultivated, in Hvalry m to i (4 color, aud 
as a source of profi,t.” 

‘Westminster Review/ July, 1867, p. 7. 
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where corals and other brightly-colored organ innis ahoundj 
are brightly colored in order to escape detection by their 
enemies j but according to my recollection they were thus 
rendered highly conspicuous* In the fresh-waters of the 
Tropics there are no brilliantly-colored corals or other or- 
ganisms for the fishes to resemble; yet many species in 
the Amazons arc beautifully colored, and many of the car- 
nivorous Cyprinidee in India are ornamented with bright 
longitudinal lines of various tints.’^^® Mi\ McClelland, in 
describing these fishes goes so far as to suppose that the 
peculiar brilliancy of their colors ” serves as “ a better 
mark for king-fishers, terns, and other birds which are 
destined to keep the number of these fishes in check ; ” 
l)ut at the present day few naturalists will admit that any 
animal has been made conspicuous as an aid to its own 
destruction. It is possible that eertain fishes may have 
been rendered conspicuous in order to warn birds and 
beasts of prey (as explained when treating of caterpillars) 
that they were unpalatable ; but it is not, I believe, 
known that any fish, at least any fresh-water fish, is re- 
jected from being distasteful to fish-devouriug animals. 
On- the whole, the most probable view in regard to the 
fishes, of which both sexes arc brilliantly colored, is that 
their colors have been acquired by tlie males as a sexual 
ornament, and have been transferred in an equal or nearly 
equal degree to the other sex. 

We have now to consider whether, w^hen the male dif- 
fers in a marked manner from tlie female in color or in 
other ornaments, Jie alone has been modified, with the 
variations inherited only by his male oftspring; or whether 
the female has been specially modified and rendered iiieoii- 
spicuous for the sake, of protection, such modifications be- 
ing inherited only by the females. It is impossible to 

“iTKimti Cyprinidfie,^' by Hr. J. McClelland, ‘Aeiatic Kcsettrdie&,* 
Tol. xix. part ii, 1889, p. 230. 
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doubt that color has been acquired by many fishes as a 
protection : no one can behold the speckled upper surface 
of a flounder, and overlook its resernblaneo to the sandy 
bed of tlie sea on which it lives. One of the most striking 
instances ever recorded of an animal gaining protection 
by its color (as far as can be judged in preserved speci- 
mens) and by its form, is that given by Dr. Gtlnther of 
a pipe-fish, which, with its reddish streaming filaments, is 
hardly distinguishable from the sea-weed to which it 
clings with its preliensile tail. But the question now 
under consideration is, whether the females alone have 
been modified for this object. Fishes offer valuable evi- 
dence on this head. We can see that one sex will not be 
modified through natural selection for the sake of protec- 
tion more than the other, supposing both to vary, unless 
one sex is exposed for a longer period to danger, or has 
less power of escaping from such danger than the other 
sexj and it does not appear that with fishes the sexes 
differ in these respects. As far as there is any difference, 
the males, from being generally of smaller size, and from 
wandering more about, are exposed to greater danger 
than the females; and yet, when the sexes difler, the 
males are almost always the most conspicuously colored. 
The ova are fertilized immediately after being deposited^ 
and when this process lasts for several days, as in the case 
of the salmon,*" the female, during the whole time, is at- 
tended by the male. After tlie ova are fertilized they arc 
in most cases, left unprotected by both parents, so th.at 
tlie males and females, as far as oviposition is concerned 
are equally exposed to danger, and both are equally iuJ 
portant for the production of fertile ova; consequently 
the more or less brightly-colored individuals of either sex 
would be equally liable to be destroyed or preserved, and 

‘ Prac. Zoolog. Soo.’ 18 ( 16 , p. 82 - 7 , pla. xiv,, xv. 

^ \airell, ‘British Fishes/ vol ii, p. n. 
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both would have an equal influence on the colors of their 
offspring or the race. 

Certain fishes, belonging to several families, make 
nests ; and some of these fishes take care of their young 
when hatched Both sexes of the brightly-colored Creni- 
labriis rnassa and melops work together in building their 
nests with sea-weed, shells, ctc.®^ But the males of cer- 
tain fishes do all the work, and afterward take exclusive 
cliarge of the young. This is the case with the dull- col- 
ored gobies,®’* in which the sexes are not known to differ 
m color, and likewise with the sticklebacks (Gasterosteus), 
in which the males become brilliantly colored during the 
spawning-season. The male of the smooth-tailed stickle- 
back (6^. Uiurus) performs during a long time the duties 
of a nurse with exemplary care and vigilance, and is con- 
tinually employed in gently leading back the young to 
the nest when they stray too far. He courageously drives 
away all enemies, including the females of his own spe- 
cies. It would indeed he no small relief to the male if 
the female, after depositing he]' eggs, were immediately 
devoured hy some enemy, for he is forced incessantly to 
drive her from the nest/® 

The males of certain other fishes inhabiting South 
America and Ceylon, and belonging to two distinct or- 
ders, have the extraordinary habit of hatching the eggs 
laid hy the females within then* mouths or branchial cavi- 
ties/* With the Amazonian species which follow this 
liabit, the males, as I am infonned by the kinduess of 

According to the obaervations of M, Gerbe \ see Gimther^s ^ Becord 
of Zoolog. Literature^’ 1865, p. 194. 

32 Cuvier, ' R^gne Animal^ voL ii. 1829, p. 242. 

3® See Mr. Warington^s moat interesting description of the habits of 
the in ‘ Armais and Mag. of Nat. Hist*’ Nov. 1865. 

3* Prof. Wyman, in *Froc. Boston Soc* of Nat. Hist.’ Sept. 15, 1867. 
Also, W* Turner, in * Journal of Anatomy and Phys.’ Nov* 1, 1866, p* 78. 
Dr, Giinther has likewise deacribed other cases. 
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Prof. Agassiz, not only are generally brighter than the 
females, but the difference is greater at the epawning-sea- 
Bon than at any other time.’^ The species of Geophagus 
act in the same manner * and in this genus, a conspicuous 
protuberance becomes developed on the forehead of the 
males during the breeding-sea son. With the various spe- 
cies of Chromids, as Prof Agassiz likewise informs me, 
sexual difierences in color may be observed, whether 
they lay their eggs in the water among aquatic plants, or 
deposit them in lioles, leaving them to come out without 
tiu^ther care, or build shallow nests in the river-mud, over 
which they sit, as our Proraotis docs* It ought also to be 
observed that these sitters arc among the brightest spe- 
cies in their respective families j for instance, Ilygrogonus 
IS bright green, with large black ocelli, encircled with the 
most brilbant red.^^ VV hether with all the species of 
Chromids it is the male alone which sits on the eggs is 
not known. It is, however,, manifest that the fact* of the 
eggs being protected or unprotected, has had little or no 
influence on the differences in color between the sexes. 
It is further manifest, in all the cases in which the males 
take exclusive charge of the nests and young, that the 
destruction of the hrighter-colored males would be far 
more influential on the character of the race, than the de- 
struction of the brighter-colored females ; for the death 
of the male during the period of incubation or nnrsing- 
would entail the death of the yoimg, so that these could 
not inherit his peculiarities ; yet, in many of these very eases 
the males are more conspicuously colored than the females. 

In most of the Lophobranchii (Pipe-fish, Hippocampi, 
etc.) the males have either marsupial sacks or hemispheri- 
cal depressions on the abdomen, in which the ova laid by 
the female are hatched. The males also show great at- 
tachment to their young.” The sexes do not commonly 

^ aiTcU, ‘ Hist, of Uritish Fishes,’ toL ii. 1836, pp. 329, S38. 



Chap, XII*] 



FISnES. 



31 



diflfer much in color; but Dr* Gtinther bdieyes that the 
male Hippocampi are rather brighter than the females, 
Tlie genus Solenostoma, howeyer, offers a very curious ex- 
ceptional case,^” for the female is much more yiyidly col- 
ored and spotted than the male, and she alone has a mar- 
supial sack and hatches the eggs ; so that the female of 
Soleno stoma differs from all the other Lophobranehii in 
this latter respect, and from almost all other fishes, in 
being more brightly colored than the male. It is improb- 
able that this remarkable double inversion of character 
in the female should be an accidental coincidence* As the 
males of several fishes which take exclusive charge of the 
eggs and young are more brightly colored than the fe- 
males, and as here the female Solenostoma takes the same 
charge and is brighter than tbo male, it might be argued 
that the conspicuous colors of the sex which is the most 
important of the two for the welfare of the offspring must 
ser\"e, in some manner, as a protection. But from the 
multitude of fishes, the males of which are either peima- 
ncntly or periodically brighter than the females, but 
whose life is not at all more important than that of the 
female for the welfare of the species, this view can hardly 
be maintained* AVhen we treat of birds we shall meet 
with analogous cases in which there has been a complete 
inversion of the usual attributes of the two sexes, and we 
shall then give what appears to be the probable explana- 
tion, namely, that the males have selected the more atr 
tractive females, instead of the latter having selected, in 
accordance with the usual rule throughout the animal 
kingdom, the more attractive males. 

On the whole, we may conclude that, with most fishes, 
in which the sexes differ in color or in other ornamental 

^ Dr* Gunther, smee publishing an account of thia species in * Tho 
Fishes of Zanzibar/ hy Colonel Playfair, I860, p* 137, haa reexamined 
the specimens, and has given me the above information* 
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characters, the males originally varied, with their varia- 
tions transmitted to the same sex, and accumulated 
through sexual selection by attracting or exciting the fe- 
males* In many cases, however, such characters have 
been transferred, either partially or completely, to the 
females. In other cases, again, both sexes have been cob 
ored alike for the sake of protection ; but in no instance 
does it appear that the female alone has had her colors or 
other characters specially modified for this purpose* 

The last point which need be noticed is that in many 
parts of the world fishes are known to make peculiar 
noises, which are described in some cases as being musi- 
cal. Very little has been ascertained with respect to tlje 
means by which such sounds are produced, and even less 
about their purpose. The drumming of the TJmbrinas in 
the European seas is said to be audible from a depth of 
twenty fathoms. The fishermen of Rochelle assert “ that 
the males alone make the noise during the spawning-time ; 
and that it is possible, by imitating it, to take them with- 
out bait,” If this statement is trustworthy, we have an 
instance in this, the lowest class of the Vertebrata, of 
what we shall find prevailing throughout the other verte- 
brate classes, and which prevails, as we have already seen, 
with insects and spiders ; namely, that vocal and instrii- 
mental sounds so commonly serve as a love-call or as a 
love-charm, that the power of producing them was proba- 
bly first developed in connection with the propagation of 
the species. 

Ampiubians, 

Urodela,— First for the tailed ampliibians. The sexes 
of salamanders or newts often differ much both in color 
and structure. In some species prehensile claws are de- 
veloped on the foredegs of the males during the breeding- 

The Rev. C. Kmgalpj, in * Nature,' May, 1 8^0, p, 40. 
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season ; and at tliis season in the male Triton palmipes 
the liind-feet are provided with a ewmiming web, which xb 
almost completely absorbed during the winter so that 
tlieii' feet then resemble those of the female*^® This struct* 




Fig. 31. — Triton crietatns (half natnral ai^o, from BelPs * British Efiptiles’). 
Upper figure, male during the breed ing-seaaon ■ lower figure, female* 



ure no doubt aids the male in his eager search and pursuit 
of the female. With our common newts {Triton pxme- 
tatm and eristatus) a deep, much indented crest is devel- 
oped along the back and tail of the male during the breed- 
iiig-seasonj being absorbed during the winter. It is not 
furnished, as Jlr, St. George Mivart informs me, with 
muscles, and therefore cannot be used for. locomotion. 
As during the season of courtship it becomes edged with 
bright colors, it serves, there can hardly be a doubt, as a 
masculine ornament. In many species the body presents 
Btrongly-contrasted though lurid tints ; and these become 
more vivid during the breeding-season. The male, for 
instance, of our common little newt {TViton punetatus) is 
** brownish gray above, passing into yellow beneath, which 

Bell, ‘^Uifltoryof Britiah Reptilea,'^ 2d edit 1849, pp* 156-159 
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ill the spring hecomes a ricli bright orangej marked every- 
where with round dark spots»’^ The edge of tJie crest 
also 18 then tipped with bright red or violet* The female 
is usually of a yellowish-l)rown color with scattered brown 
dots; and the lower surface is often quite plaiii,^“ The 
young are obscurely tinted. The ova are fertilized during 
the act of deposition and are not subsequently tended by 
either parent. We may therefore conclude that the males 
acquired their strongly-marked colors and ornamental a|)- 
pendages tlirough sexual selection ; these being trans- 
mitted either to the male offspring alone or to both sexes. 

Armra or I)atrachia,—With many frogs and toads 
the colors evidently serve as a protection, such as the 
bright-green tints of tree-frogs and the obscure mot- 
tled shades of many teiTCStrfial species. The most con- 
spicuously-colored toad which I ever saw, naniely, the 
J^hr^?ii3cm niffricans*^ had the wliolc upper surface of the 
body as black as ink, %vith the soles of the feet and parts 
of the abdomen spotted with the brightest vermilion. It 
crawled about the bare sandy or open grassy plains of La 
Plata under a scorching sun, and could not fail to catch 
the eye of every passing creature. These colors may be 
beneficial by making this toad known to all birds of prey 
as a nauseous mouthful ; for it is familiar to every one 
that these animals emit a poisonous secretion, which 
causes the month of a dog to froth, as if attacked by hy- 
drophobia. I was the more struck with the conspicuous 
colors of this toad, as close by I found a lizard 
tus muUimaculattis) which, when frightened, fattened its 
body, closed its eyes, and then from its mottled tints 
could hardly be distinguishable from the surroundmc>^ 
sand. 

Bell, ibid. pp. 146, 161. 

^ ‘ Zoology of the Voynge of tlie “Beagle,^* * 1843. “ Bep tiles ” b? 
Mr. Bell, p. 49. ’ 
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With respect to sexunl differences of color, Dr, Gtiii- 
ther knows of no strikinix instance with fro"s or toads ; 
yet he can often distinguish the male from tlie female, by 
the tints of the former being a little more intense. Kor 
does T)i\ Gtinther know of any striking difference in ex- 
ternal structure between the sexes, excepting the promi- 
nences which become developed during the breeding-sear 
son on the front-lega of the male, by which he is enabled 
to hold the female. The Meffalophn/s montana*^ (Fig- 
32) offers the best case of a certain amount of structural 
difference between the sexes j for in the male the tip of the 
nose and the eyelids are produced into triangular flaps of 
skin, and there is a little black tubercle on the back — 
characters which arc absent, or only feebly developed, in 
the females. It is surprising that frogs and toads should 
not liave acquired more strougly-marked sexual differ- 
ences ; for, though cold-blooded, their passions are strong. 
Dr, Giluther informs me that he has several times found 
an unfortunate female toad dead and smothered from hav- 
ing been so closely embraced by three or four males. 

These animals, however, offer one interesting sexual 
difference, namely, in tlie musical powers possessed by the 
males ; but to speak of music, when applied to the discord- 
ant and overwhelming sounds emitted by male bull-frogs 
and some other species, seems, according to our taste, a 
singularly inappropriate expression. Nevertheless certain 
frogs sing in a decidedly pleasing manner. Near Rio de 
Janeiro I used often to sit in the evening to listen to a 
number of little Hylae, which, perched on blades of grass 
close to the water, sent forth sweet chirping notes in har- 
mony. The various sounds are emitted chiefly by the 
males during the breeding-season, as in the case of the 
croaking of our common frog/® In accordance with this 

** * The Reptiles of India,’ by Dr, A, Giintlier, Ray Soc, 1804, p, 418* 
Bell, ' niatory of British Reptiles/ 1849, p- 93* 
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fact the vocal organs of the males are more highly do- 
yeloped than tlioso of tlio females. In some genera the 
males alone are provided with sacs "whicli open into the 
laryiix/* For instaiicej in the edible frog {liana e$cukn- 
Ui) “ the sacs are peculiar to the males, and become, when 
filled with air in the act of croaking, large globular blad- 




Flg. 35. — Me^lophrys luoiit&nfi. The Ica^hand the male; the two 

right'hand fis^iires, the female* 



ders, standing out one on each side of the head, near the 
corners of the mouth.” The croak of the male is thus 
rendered exceedingly powerful ; while that of the female 
is only a slight groaning noise.** The vocal organs (lifter 
considerably in structure in the several genera of the 
family j and their development in all cases may he attrib- 
uted to sexual selection. 



Reftiles. 

-Tortoises and turtles do not ofier well- 
marked sexual differences. In some species, the tail of 

■fei 

" J. Bishop, in 'Todd’s Cyclop* of Ainat. and Phys*’ toI. iy p. 1S03. 

** Bell, ibid, pp, 112-114* 
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tlie male is longer tlian tliat of the female* In some^ the 
plastron or lower surface of the shell of the male is slight- 
ly concave in relation to the back of the female. The 
male of the mud-turtle of the United States i^Chrymmys 
picta) has claws on its front-feet twice as long as those 
of the female ; and these are used when the sexes unite.^^ 
With the huge tortoise of the Galapagos Islands {lestudo 
nigra) the males are said to grow to a larger size than 
the females: during the pairing-seasouj and at no other 
time, the male utters a hoarse, bellowdng noise, which can 
he heard at the distance of more than a liundred yards ; 
the female, on the other hand, never uses her voice*” 

CV^>corf^7^CF.— The sexes apparently do not differ in 
color; nor do I know that the males fight together, 
though this is probable, for some kinds make a prodi 
gious display before the females. Bartram” describes the 
male alligator as striving to win the female by splashing 
and roaring in the midst of a lagoon, “ swollen to an ex- 
tent ready to burst, with his head and tail lifted up, he 
spins or twirls round on the surface of the water, like an 
Indian chief rehearsing hisffeats of war.” During the sea- 
son of love, a musky odor is emitted by the submaxillary 
glands of the crocodile, and pervades their haunts,” 

Ophidia , — I have little to say about Snakes. Dr, 
Gtlnther iiifomis me that the males are always smaller 
than the females, and generally have longer and slenderer 
tails ; hut he knows of no other difference in external 
structure. In regard to color, Dr, GRnther can almost al- 
ways distinguish the male from the female by his more 

** Mr, C. J, Maynard, ^ The American Xaturaliat,* Dec. 1869, p. 555* 
See my * Jounial of ReseareheB during the Yoyage of the** Bea- 
gle,” ^ 1 845, p, 884. 

47 ‘ Travels through Caroliiia,’ etc., p, 128, 

^ Owen, * Anatomy of Yertebratea/ vol, i. 1866, p. 615, 
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Btrongly*pronomiced tints ; thus the black zigzag band on 
tlie back of the male English viper is more distinctly de- 
fined than in the female. The difference is much plainer 
in the Rattlesnakes of Korth America, the male of which, 
as the keeper in the Zoological Gardens show^ed me, can 
instantly be distinguished from the female by having more 
lurid yellow about its whole body. In South Africa the 
Bucephalus capensis presents an analogous difference, for 
the female “ is never so fully variegated with yellow on 
the sides, as the male.’’*® The male of the Indian Blpsas 
cynodon^ on the other hand, is blackish-brown, ’with the 
belly partly black, wdiile the female is reddish or yellowish- 
olive with the belly either uniform yellowish or marhlcd 
Avith black. In the Tragops dispar of the same country, 
the male is bright green, and the female bronze-colored.*" 
No doubt the colors of some snakes sert^e as a protection, 
as the green tints of tree-snakes and the various mottled 
shades of the species wdiich live in sandy places j but it is 
doubtful whether the colors of many kinds, for instance 
of the common English snake or Adper, serve to conceal 
them ; and this is still more doubtful with the many for- 
eign species which are colored with extreme elegance. 

During the breeding-season their anal scent-glands are 
in active function ; “ and so it is Avith the same glands in 
lizards, and as vre haA^e seen Avith the suhmaxillary glands 
of crocodiles. As the males of most animals search for 
the females, these odoriferous glands probably serve to 
excite or charm the female, rather tlian to guide her to the 
spot where the male maybe found.*® Male snakes, though 

Sir Andrew Smith, * Zoolog. of South Africa j Reptilia,^ 1849, pi. sf. 

Dr. A. Gunther^ ‘Reptiles of British India/ Ray Soe. 1864, pp. S04 
308. ' * 

Owen, ‘Anatomy of Vertebrates/ toI i. 1866, p. 616. 

** The celebrated botanist Schleiden incidentally remarks (‘Uebet 
den Darwinismua : Unsere Zeit/ 1869, b. 2C9), that Rattlci^nakea use 
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appearing so sluggish, are amorous ; for many haye been 
observed crowding round the same female, and even round 
the dead body of a female. They are not known to hglit 
together from rivalry. Their intellectual powers are higli- 
er than might have been anticipated. An excellent ob- 
server in Ceylon, Mr, E. Layard/^ saw a Cobra thrust its 
head through a narrow hole and swallow a toad. With 
this encumbrance he could not withdraw himself; finding 
this, be reluctantly disgorged the precious morsel, which 
began to move off ; this was too much for snake philoso- 
phy to bear, and the toad ivas again seized, and again was ^ 
the snake, after violent efforts to escape, compelled to part 
with its prey. This time, however, a lesson had been 
learned, and the toad was seized by one leg, withdrawn, 
and then swallowed in triumph.” 

It does not, however, follow because snakes have some 
reasoning power and strong passions, that they should 
likewise be endowed with sufficient taste to admire bril- 
liant colors in their partners, so as to lead to the adorn- 
ment of the species through sexual selection. Neverthe- 
less, it is difficult to account in any other manner for the 
extreme beauty of certain species ; for instance, of the 
coral-snakes of South America, which are of a rich red 
with black and yellow transverse bands, I well remember 
how much surprise I felt at the beauty of the first coral- 
snake which I saw gliding across a path in Brazil Snakes 
colored in this peculiar manner, as Mr, Wallace states on 
the authority of Dn Gliiither/* are found nowhere else in 

their ruttles as a sexual call, bj i^^hich the two sexes find each other. I 
do not know whether this suggestion rests on any direct observations. 
These snakes pair in the Zoological Gardena, but the keepers have never 
observed that they use their rattles at this season more than at any 
other, 

“Rambles in Ceylon/’ * Annals and Mag. of Nat. Hist.’ 2d series 
voL ix. p. 333. 

” ^Westminster Review/ July b P- 32, 
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the world except in South America, and here no less tlian 
four genera occur. One of these, Elaps, is venomous ; a 
second and widcly-dietinct genus is doubtfully yenomoiis, 
and the two otliers are quite harmless. The species be- 
longing to these distinct genera inhabit the same districts, 
and are so like each other, that no one “ but a naturalist 
would distinguish the harmless from the poisonous kinds.” 
Hence, as Mr. Wallace believes, the innocuous kinds have 
probably acquired their coloi^ as a protection, on the 
principle of imitation; for they would naturally be 
thought dangerous by their enemies. The canse, how- 
ever, of the bright colors of the venomons Elaps remains 
to be explained, and this may perhaps be sexual selection. 

Jjacertilia^ — The males of some, probably of many 
kinds of lizards, fight together from rivalry. Thus the 
arboreal Anolis criMateUus of South America is extremely 
pugnacious: “During the spring and early part of the 
summer, two adult males rarely meet without a contest. 
On first seeing one another, they nod their heads up and 
down three or four tunes, at the same time expanding the 
frill or pouch beneath the throat ; their eyes glisten with 
rage, and after waving their tails from side to side for a 
few seconds, as if to gather energy, they dart at each 
other furiously, rolling over and over, and holding firmly 
with their teeth. The conflict generally ends in one of the 
combatants losing his tail, w’^hich is often, devoured by the 
victor.” Tiie male of this species is considerably larger 
than the female ; and this, as far as Dr. Gtlnther lias 
been able to ascertain, is the general rule with lizards of 
all kinds. 

The sexes often difter greatly in various external char- 
acters, The male of the above-mentioned Anolis is fur- 

“ Mr, N, L. Alas ten kept these animalB alive for a coiisiderable tunu ■ 
see ‘ Land and Water,? July, 1S67, p, 9, 
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nished M'ith a crest, which runs along the back and tail, 
and can be erected at pleasure ; but of this crest the female 
does not exhibit a trace* In the Indian Cophotw ceylanica^ 
the female possesses a dorsal crest, though much less de* 
veloped than in the male ; and so it is, as Dr. Gtinther in- 
fonns me, with the females of many Iguanas, Chameleons, 
and other lizards. In some species, however, the crest is 
equally developed in both sexes, as in the Iguana tuherevr 
lata^ In the genus Sitana, the males alone are furnished 
with a large throat-pouch (Fig. 33), which can be folded 
up like a fan, and is colored blue, black, and red; but 
these splendid colors are exhibited ouly during the pair- 
ing-seaaou. The female does not possess even a rudiment 
of this appendage. In the Anolh cristateUus^ according 
to Mr, Austen, the throat-pouch, which is bright red mar- 
bled with yellow, is present, though in a rudimeiital con- 
dition, in the female. Again, in certain other lizards, both 
sexes are equally well provided with throat-pouches. Here, 
as in so many previous 
cases, we see, with si)ecic8 
belonging to the same 
group, the same character 
confined to the males, or 
more largely developed in 
the males than in the fe- 
males, or equally developed 
in both sexes. Tlie little 




lizards of the genus Draco, Pio. sitana Male* with the 

wbieb glide through the thcr^. ^Reptlka of India’), 
air on their rib-supported 

parachutes, and which in the beauty of their colors baffle 
description, are furnished with skinny appendages to tlie 
throat, like the wattles of gallinaceous hirds*^’ Tliese be- 
come erected when the animal is excited. They occur in 
both sexes, but are best developed in the male when ar- 
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rived at maturity^ at which age the middle aj^pendage is 
soiiietimes twice as long as the head, Jlost of the species 
likewise have a low crest nmning along the neck; and this 
is much more developed in the I'uli-growu males than in 
the females or young males/® 

Theie are other and miicli more romarkahie dHFerenccs 
hetween tlie sexes of certain lizards. The male of Cerato- 



phora mpera hears on tlie extremity of his snout an 
half as long as the Iiead, It is cylindriealj 
covered wdtli scales, dexible, and apparently capable of 
erection : m the female it is cpiite rudimentah In a second 
species of the same genus a tci'iniiial scale forms a miiviite 
hoin oil the summit of tlic flexible appendage j and in a 
third species (G Sioddwrtu^ Fig. 34), tlie whole aj^pend- 




age IS converted into a horn, 
which is usually of a white color, 
but assumes a.]>urplisli tint when 
the animal is excited. In the 
adult male of this latter species 
the horn is half au inch in length, 




Fio* 34. — Ceratophora St(xldaH.H< 
Upper fleare^ makj ; lower 
figure, femalo. 



but is of quite niiiiute size in the 
female and in the young. These 
appendages, as Dr, Gtlntlier has 
remarked to me, may be com- 
pared with the combs of galli- 
naceous l)irds, and apparently 
serve as ornaments. 

Ill the genus Chamteleoii 
we come to the climax of dif- 



ference between the sexes. The upper part of the skull 
of the male C\ hifurcua (Fig, 35), an inhahitant of IVIada- 

All these fitateuientd ami quotationa, iii to Cophotis, Bitami, 

and Draco^ as well as the followiuf; facta in vc^md to Ceratotihoirii, arc 
tfikcn from Dr. Oiinther^a Tnacfidlieent work on the ‘Reptiles of ilntish 
India/ Ray Boc. 1861, pp. 132, 130, 136. 
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Fio. S5* — Clmmceleon biriircas. Upper male; lower female. 

on liis snout and forehead three eurious lioms^ of which 
tlie female has not a trace. Tliese horns consist of an ex- 
crescence of bone covered with a smooth sheath, forming 
part of the general integmnents of tlie body, so that they 
are identical in structure with those of a bull, goat, or 
other fiheath-hornfed ruminant. Although the three horns 



KEl’Tn.ES. 

gasear, is produced into two great, solid, bony projec- 
tions, covered with scales like the rest of the head; and 
of this wonderful modidcation of struct are the female ex- 
hibits only a rudiment. Again, in ChaniOBleon Owmii 
(Fig. 36), from the West Coast of Africa, the male bears 
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differ so much in Jippcarrmce from the two great prolon- 
gations of the skull ill C. hifurcm^ we can Jiardly doubt 
that they servo the same general purpose in tlio economy 
of these two animals. The first conjecture which will 
occur to every one is that they 4arc used by the males for 
fighting together; hut Dr. Gtintherj to whom I am in- 
debted for the foregoing details, does not believe that 
such peaceable creatures would ever become pugnacious. 



defined than in the females. This, for instance, is 
the case with the previously-mentioned Cophotis and 
with the Acmithodactylus capensis ''of South Africa, 
In a Cordylus of the latter country, the male is cither 
much redder or greener tlian the female. In the Indian 
Calotes nigrUahris tliere is a greater difference in color 
between tlie sexes; the lips also of the male are black, 
while those of the female are green. In our common little 
viviparous lizard (Zootoea vhnpara)^ 'Ulio under side of 
the body and base of the tail in the male are hri«T^ht 



Hence 




With many 
kinds of lizards, 
the sexes differ 
filiglitly in color, 
the tints and 
stripes of the 
males beincr 

O 

brighter and 
more distinctly 



driven to infer 
that these almost 
monstrous devia- 
tions of structure 
serve as masem 
line ornaments. 



Pio. 36.— Cham”’' — ” er figure, male ^ 




orange, spotted with black ; in tlie female these parts are 
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pale grayish-green without spots.” We have seen that 
the males alone of Sitana' possess a throat-pouch ; and this 
is splendidly tinted witli blue, black, and red. In the 
Proctotretus te^niu of Chili the male alone is marked with 
spots of blue, green, and coppery-red/* I collected in 
South America fourteen species of this genus, and though 
I neglected to record the sexes, I observed that certain 
individuals alone were marked with emerald-like green 
spots, while others had orange-colored gorges ; and these 
in both cases no doubt were the males* 

In the foregoing species, the males are more briglitly 
colored than the females, but with many lizards both 
sexes are colored in the same elegant or even magnificent 
manner; and there is no reason to suppose that such con- 
’spicuous colors are protective. With some lizards, how- 
ever, the green tints no doubt serve for concealment ; and 
an instance has already been incidently given of one 
species of Proctotretus which closely resembles the sand 
on which it lives. On the w^hole we may conclude with 
tolerable safety that the beautiful colors of many lizards, 
as well as various appendages and other strange modi- 
fications of structure, Lave been gained by the males 
through sexual selection for the sake of ornament, and 
have been transmitted either to their male offspring alone 
or to both sexes. Sexual selection, indeed, seems to have 
played almost as important a part with reptiles as with 
birds. But the less conspicuous colors of the females in 
comparison wdth those of the males cannot be accounted 
for, as Mr* Wallace believes to be the case with birds, by 
the exposure of the females to danger during incubation. 

Bell, ^ History of British Reptiles,* 2d edit. 1645, p. 40. 

For Proctotretus see * Zoology of the Voyage of the “Beagle:** 
Reptiles,* by Mr. BeU, p. 8. For the Lizards of South Africa, see *Zoob 
ogy of South Africa: Reptiles/ by Sir Andrew Smith, pis, 26, 39. 
For the Indian Calotes, see ‘ Reptiles of British India/ by I)r. Giinther, 
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CHAPTER XIII. 

* 

Secondary Sexual Ciiaeactees of Birds. 

Sexual Differences. — La^r of Battle, — Special "Wcapone. — ^Vocal Organa. — 
Inatrumontal Mualc. — Love- Antics and Dancca.-^ Decorations. Perma- 
nent and Seasonal. — Double and Single Annual Moults, — Display of 
Ornaments by tbc Moles. 

Secondary sexual characters are more div'ersified and 
conspicuous in birds, though not perhaps entailing more 
important changes of structure, than in any other class of • 
animals. I shall, therefore, treat the subject at consider- 
able length. Male birds sometimes, though rarely, pos- 
sess special weapons for fighting with each other. Tliey 
charm the females by vocal or instrumental music of the 
most varied kinds. They are oraamented by all sorts of 
combs, wattles, protuberances, horns, air-distended sacs, 
topknots, naked shafts, plumes and lengthened feathers 
gracefully springing from all parts of' the body. The 
beak and naked skin about the head and the feathers arc 
often gorgeously colored. Tlie males sometimes pay their 
court by dancing, or by fantastic antics performed either 
on the ground or in the air. In one instance, at least, the 
male emits a musky odor which we may suppose serves 
to charm or excite the female ; for that excellent observ- 
er, 3Ir. Ramsay,' says of the Australian musk-duck {liizi- 
ura lohata^ that “ the smell which the male emits during 
the summer months is confined to that sex, and in some 
individuals is retained throughout the year ; I have never 
even in the breeding-season, shot a female which had any 

* ^ Ibis,’ Tol iil (new aeries) 186^, p, 414. 
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smell of musk/^ So powerful is tliis odor during the pair- 
iiig-season, t!iat it can be detected long before the bird 
can be seen,® On the wholCj birds appear to be the most 
aestlietic of all animals, excepting of course man, and they 
have nearly the same taste for the beautiful as we liave. 
This is shown by our enjoyment of the singing of birds, 
and by our women, both civilized and savage, decking 
their heads with borrowed plumes, and using gems which 
are hardly more brilliantly colored than the naked skin 
and wattles of certain birds. 

Before treating of the characters with which we are 
here more particularly concerned, I may just allude to 
certain differences between the sexes which apparently 
depend on differences in their habits of life ; for such 
cases, though common in the lower, are rare in the higher 
classes. Two humming-hirds belonging to the genus 
Eustephauus, which inhabit the island of Juan Feniandez, 
were long thouglit to be specifically distinct, but are now 
known, as Mn Gould informs me, to be the sexes of the 
same species, and they differ slightly iu the form of the 
beak. In another genus of humming-birds {Grypits), the 
beak of the male is serrated along the margin and hooked 
at the extremity, thus differing much from that of the 
female, Iu the curious Neomorpha of New Zealand, 
there is a still wider difference in the form of the beak; 
and Mr* Gould has been informed that the mate with his 
“ straight and stout beak ” tears off the bark of trees, in 
order that the female may feed on the uncovered larvaj 
with her weaker and more curv'cd beak. Something of 
the same kind may be observed with our goldfinch ( Car- 
duelis ele^am)^ for I am assured by Mr, J, Jenner "Weir 
that the bird-catchers can distinguish the males by tlieir 
slightly longer beaks. The flocks of males, as an old and 
trustworthy bird-catcher asserted, are commonly found 

* Grotild, ^Hand-book to the Birds of Australia,^ 186S, voL iL p, S83, 
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feeding an the seeds of the teazle (DipsaQus) wliich they 
can reach with their elongated heaksj while the females 
more commonly feed on the seeds of the betony or 
Scrophnlaria. With a slight difference of this nature as 
a foundation, we can see how the beaks of the two sexes 
might be made to differ greatly through natural selection. 
In all these cases, liowevcr, especially in that of the quar- 
relsome humming-birds, it is possible that the differences 
in the beaks may have been first acquu’cd by the males in 
relation to their battles, and afterward led to sliglitly 
changed habits of life. 

Xtaw of Jiattle. — Almost all male birds are extremely 
pugnacious, using thcii’ beaks, wings, and legs, for fighting 
together. We see this every spring with our robins and 
sparrows. The smallest of all birds, namely, the hum- 
ming-bird, is one of the most quarrelsome. Mr, Gosse 
describes a battle, in whicb a pair of humming-birds 
seized hold of each other’s beaks, and whirled round and 
round, till they almost fell to the ground ; and M. Montes 
de Oca, in speaking of another genus, says that two males 
rarely meet without a fierce aerial encounter : when kept 
in cages “their fighting has mostly ended in the splitting 
of the tongue of one of the two, which then surely dies 
from being unable to feed.” * With Waders, the males 
of the common water-hen {Gallinula chloropus) “when 
pairing, fight violently for the females : they stand nearly 
upright in the water and strike with their feet.” Two 
were seen to be thus engaged for half an hour, untU one 
got hold of the head of the other, Tvhich would have been 
killed had not the observer interfered * the female all the 
time looking on ag a quiet spectator.' The males of an allied 

^ ^ Quoted hy Mr. Gould, * Introduction to tbe Trocliilidae,^ 18G1, p. 

* Gould, ibid, p. 62. * 

' W. rhompson, ‘Nat. Hist, of Ireland: Birds,’ vol. ii. 1850, p. 327. 
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bird ( Gallicrex cristatus\ as Mr* Blyth informs me, are 
one-third larger tlian the females, and are so pugnacious 
during the breeding-season, that they are kept by the 
natives of Eastern Bengal for the sake of fighting. 
Various other birds are kept in India for tbe same pur- 
pose, for instance, the Bulbuls {Pycnonotm hmmorrhous) 
wliich “ fight with great spirit/’ ® 

The polygamous Kuff {Machetm pugnax^ Fig, 37) is 
notorious for his extreme pugnacity ; and in the spring, 
the males, which are considerably larger than the females, 
congregate day after day at a particular spot, where the 
females propose to lay their eggs. The fowlers discover 
these spots by the turf being trampled somewhat bare. 
Here they fight very much like game-cocks, seizing each 
other with their beaks and striking with their wings. The 
great rufiT of feathers round the neck is then erected, and 
according to Colonel Montagu “ sweeps tlie ground as a 
shield to defeixd the more tender paints ; ’’ and this is the 
only instance known to me in the case of birds, of any 
structure serving as a shield. The ruh' of feathers, how- 
ever, from its varied and rich colors probably serves in chief 
part as an ornament* Like most pugnacious birds, they 
seem always ready to figiit, and when closely confined 
often kill each other ; but Montagu observed that their 
pugnacity becomes greater during the spring, when the 
long feathers on their necks are fully developed ; and at 
this period the least movement by any one bird provokes 
a general battle*’' Of the pugnacity of web-footed birds, 
two instances will suffice : in Guiana “ bloody fights occur 
during the breeding-season between the males of the wild 
rnvisk-duck ( Gairina moschata ) ; and where these fights 
have occurred the river is covered for some distance with 

® Jordon, ‘Birds of India,’ 1863, toL ii. p. 

^ Macgillivray, ‘ Hist. Brit. Birds,’ voL ir. 1852, pp. 177-181. 
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featlioi's.” * Birds which seem iil-iulujited for fighting en- 
gage ill fierce coniiicts ; thiiB with the pelican the stronger 
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males drive away the weaker ones, snapping with their 
huge heaks and giving heavy blows with their wnngs. 
Male snipes fight together, ^‘tugging and pushing each 
other with their hills in the most ciiiioiis manner imajii- 

a 

liable,’^ Some few species are helieved never to fight ; this 
is the case, according to Audubon, wuth one of the wood- 
peckers of the United States {Piem auratim)^ although 
“ the hens are followed by even half a dozen of their gay 
suitors,” * 

The males of many birds are larger than the females, 
and this no doubt is an advantage to them in their bat- 
tles with their rivals, and has been gained through sexual 
selection. The difference in size between the two sexes is 
carried to an extreme point in several Australian species ; 
thus the male musk-duck (Bizhira) and the male Cinclch 
ramphiJ^ (allied to our pipits) are by measure- 

ment actually twice as large as their respective females,*® 
With many other birds tlie females are larger than the 
males * and as formerly remarked, t!ie explanation often 
given, namely, that the females have most of the work in 
feeding their young, will not siiftice. In some few cases, 
as we shall hereafter see, the females apparently have ac- 
quired their greater size and strength for tlic sake of con- 
quering other females and obtaining possession of the 
males. 

The males of many gallinaceous birds, especially of 
the polygamous kinds, are furnished w^Ith special weapons 
for fighting with their rivals, namely spurs, wliieh can be 
used with fearful effect. It has been recorded by a trust- 
worthy w^riter” that in Derbyshire a kite struck at a 

^ ‘ Ornithological Biof^rapliv,’ voL i. p. I&I. For pelicans and snipe a, 
see Tol iii. pp. 381, 477* 

Gould, ‘ Hand-book of Birds of Australia/ vol i. p. 396 ; veil. ll. p, 

383 . 

Mr. Hewitt in the * Poultry Book by Tegetmcier/ 1866, p. 137, 
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game-hen accompanied by her chickens, when the cock 
rushed to the rescue and drove his spur right through the 
eye and skull of the aggressor. 'Ihe spur "was with diffi- 
culty drawn from the skull, and as the kite though dead 
retained his grasp, the two birds were firmly locked to- 
gether ; but the cock when disentangled was very little 
injured. The invincible courage of the game-cock is noto- 
rious : a gentleman w'ho long ago witnessed the following 
bmtal scene, told me that a bird had both its legs broken 
by some accident in the cockpit, and the owner laid a 
wager that if the legs could be spliced so that the bird 
could stand upright, he would continue fighting. This 
was effected on the spot, and the bird fought with un- 
daunted courage until he received his death-stroke. In 
Ceylon a closely-allied and wild species, the Gallus Stari- 
Uy% is known to fight desperately “in defence of his 
seraglio,” so that one of the combatants is frequently 
found dead.” An Indian partridge ( j/wtori's), 

the male of which is furnished with strong and sharp 
spurs, is so quarrelsome, “ that the scars of foimer fights 
disfigure the breast of almost every bird you kill.” ” 

The males of almost all gallinaceous birds, oven those 
which are not furnished with spui-s, engage during the 
breeding-season in fierce conflicts. The Capercailzie and 
Blackcock [T^tao urogallm and T. which are 

both polygamists, have regular appointed places, where 
during many weeks they congregate in numbers to fight 
together and to display their charms before the females. 
M. W. Kowalevsky informs me that in Russia he has seen 
the snow all bloody on the arenas where the Capercailzie 
have fought ; and the Blackcocks “ make the feathers fly 
in every direction,” when several “engage in a battle 
royal.” The elder Brehm gives a curious accoimt of the 

” Layard, ‘Annals and Mag. of Nat. Hist.’ vol. xiv. 1854, p. 63. 

Jerdon, * Birds of India.,* toI iil. p, S^4. 
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Balz, as the love-dauce and love-song of the Blackcock is 
called in Germany, The bird utters almost contiDuoiisly 
the most strange noises ; “ He holds Ms tail up and spreads 
it out like a fan, he lifts up his head and neck with all the 
feathers erect, and stretches his wings from the body. 
Then he takes a few jumps in different dii'eetions, some- 
times in a circle, and presses the under part of his beak so 
hard against the ground that the chin-feathers are rubbed 
off. During these movements he beats his wings and 
turns round and round. The more ardent he grows the 
more lively he becomes, until at last the bird appears like 
a frantic creature,” At such times the blackcocks are so 
absorbed that they become almost blind and deaf, but less 
80 than the capercailzie : hence bird after bird may be 
shot on the same spot, or even caught by the hand. 
After performing these antics the males begin to fight : 
and the same blackcock, in order to prove his strength 
over several antagonists, will visit in the course of one 
morning several Balz-places, which remain the same dur- 
ing successive years,'* 

The peacock with his long train appears more like a 
dandy than a warrior, but he sometimes engages in fierce 
contests : the Rev, W. Darwin Fox informs me that two 
peacocks became so excited vrbile fighting at some little 
distance from Chester, that they flew over the whole city, 
still fighting, until they alighted on the top of St, J ohn’s 
tower. 

The spur, in those gallinaceous birds which are thus 
provided, is generally single ; hut Polyplectron (see Fig, 51, 
p, 90) has two or more on each leg ; and one of the Blood 
pheasants {Ithaginis cruentus) has been seen with five 
spurs. The spurs are generally confined to the male, be- 

Brebin, ThierlebcD,* ISG^, B. iv. s* SSL Some of the forc- 

goiDg statements are taken from L* Lloyd, ^ The Game-Birds of Sweden/ 
etc., 1867| p. ^79, 
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iiig represented l)y mere knobs or rudiments in the female j 
but the females of the Java peacock [Pavo mutioua) aiulj 
as I am informed by Mr, Blytli, of the small fire-backed 
plieasant {Eujylocanuis erythropthalmm) possess spurs. 
In Galloperdix it is usual for the males to have two spurs, 
and for the females to have only one on each leg,^^ Hence 
spurs may safely be considered as a masculine character, 
though occasionally transferred in a greater or less degree 
to the females. Like most other secondary sexual charac- 
ters, the spurs arc highly variable both in number and de- 
velopment in the same species. 

Various birds have spurs on their wings. But the 
Egyptian goose {Chenalopex ^gypUa<Ma) has only “ bare 
obtuse knobs,” and these probably show ns the first steps 
by which true spurs liave been developed in otlier allied 
birds. In the spur-winged goose {Flectro^jtems gamben- 
sis)^ the males have niuch larger spurs than the females ; 
and they use them, as I am informed by Mi\ Bartlett, in 
fighting together, so that, in this case, tlie wing-spurs serve 
as sexual weapons ; but according to Livingstone, they are 
chiefly used in the defence of the young. The Balaniedea 
(Fig. 38) is armed with a pair of spurs on eacli wing ; and 
these arc such formidable weapons that a single blow has 
driven a dog howling away. But it does not appear tliat 
the spurs in this case, or in that of some of the spur-winged 
rails, are larger in the male than in the female In eer- 
tain plovers, however, the T\dng- spurs must be considered 
as a sexual character. Thus in the male of our common 
peewit ( Vmiellus cristatm) the tubercle on tlie shoulder 

Jerdgn, * Birds of India on Ithagiius, vol iii, p. 523; on Gallo* 
perdix, p. 54L 

For the Egyptian goose, see UacgiUlTi-ay, • Britisli Birds,’ vol. iv. 
p. fi39. For ricctroptcru-s, ‘ Livingstone’s Travels,’ p. 264. For I’ala- 
medca, Brehm’s ' Tliierlebeu.’ B. iv, s. no. See also on this bird A^ara 
' Voyages dans TAiuerique ni6Hd.’ torn. iv. 1809, pp. l^g, 263. ’ 
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of the wing becomes more prominent during the breeding- 
sciison, and the males are knowm to fight together. In 




Fig- aS.-PalAmertea cornuta {from Brchm), allowing tlie rtoublo-wlng-epnra, 

and the flljimmit nn the bond. 
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some species of Lobivanellus a similar tubercle becomes 
developed during the breeding-season into a short horny 
spur.’’ In the Australian i. lobatus both sexes have spurs, 
but these are much larger in the males than in the females. 
In an allied bird, the ^ophpterus armatus^ the spurs do not 
increase in size during the breeding-season ; but these birds 
have been seen in Egypt to fight together, in the same 
manner as our peewits, by turning suddenly in the air and 
striking sideways at each other, sometimes with a fatal 
result. Thus also they drive away other enemies,*^ 

The season of love is that of battle ; but the males of 
some birds, as of the game*fowl and rulF, and even the 
young males of tlie wild-turkey and grouse,’* are ready 
to fight whenever they meet. The presence of the female 
is the teterHma belli Musa, The Bengali baboos make the 
pretty little males of the amadavat i^Estrelda amandava) 
fight together by placing three small cages in a row, with 
a female in tlie middle j after a little time the two males 
arc turned loose, and immediately a desperate battle en- 
sues.^® When many males congregate at the same ap- 
pointed spot and fight together, as in the case of grouse 
and various other birds, they are generally attended by 
the females,"’'’ which afterward pair with the victorious 

See, on our peewit, Mr. R, Carr in ‘ Land and Water,' Aug. 8, 
1868, p. 46. In regard to Lobivanellns, aee Jcrdoti’a 'Birds of India,' 
vol. iii, p. 647, and Gould’s 'Band-book of Birds of Australia, ' toI. ii. p. 
220. For the Hoploptcma, see Mr. Allen in the ' Ibis ' voL v. 1863 

p, 1 66. ’ 

*8 Audubon, 'Ornith. Biography,' vol ii. p. 403 ; vol. i. pp. 4 - 18 . 

Mr. Blyth, ' Land and Water,' 1867, p. 312. 

Riohardson, on Tetrao umbellns, 'Fauna Bor. Ainer. : Birds,' 1831, 
p. 343. L. Lloyd, ' Gumc-Birds of Sweden,' 1867, pp. 32, 7p, on the 
capercailzie and blackcock. Brehm, however, asserts {'Thierleben,' 
etc., B. IV. B. 362) that in Germany the gray-hens do not generally attend 
the Balzen of the bkekcocka, but this ia an esceplion to the coimijoii 
rule; possibly tlielieua may he hidden in the surrounding bushes, as ia 
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combatants, Knt in some cases the pairing precedes in* 
stead of succceditig the combat : thus^ according to Audu- 
bon/* several males of the Virginian goat-sucker (OtepW- 
mtdgns Vitgiriianus') court, in a highly-entertaimng 
manner, the female, and no sooner has she made her 
choice, than her approved gives chase to all intruders, 
and drives them beyond his dominions*” Generally the 
males try with all their power to drive away or kill their 
rivals before they pair. It does not, however, appear tliat 
the females invariably prefer the victorious males. I have 
indeed been assured by M. W, Kowalevsky that the female 
capercailzie sometimes steals away with a young male who 
has not dared to enter the arena with the older cooks ; in 
the same manner as occasionally happens with the does 
of the red-deer in Scotland. When two males contend in 
presence of a single female, the victor, no doubt, common- 
ly gains his desire ; but some of these battles are caused 
by w^andering males trying to distract the peace of an ah 
ready mated pair,’*® 

Even with the most pugnacious species it is probable 
that the pairing does not depend cxclnsiA' cly on the mere 
strength and courage of the male : for such males are gen- 
erally decorated with various* ornaments, which often 
become more brilliant during tlie breeding-season, and 
which are sedulously displayed before the females. The 
males also endeavor to charm or excite their mates by 
love-notes, songs, and antics ; and the courtship is, in 
many instances, a prolonged affair* Hence it is not prob- 
able that the females arc indLfterent to the charms of the 
opposite sex, or that they are invariably compelled to 

known to be the case with the gray-hens in Scandinavia^ and with other 
Bpccics in North America, 

* Ornithological Biography,^ voh ii, p. 276. 

Brchm^ * Thierleben,’ etc,, B. iv, 1867, p. 990. Audubon, * Omith, 
Biography/ vol ii. p, 492. 
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yield to the victorious males. It is more probable that 
the females are excited^ either before or after tlie conflict, 
l>y certain imilefi, and thus iineons cion sly prefer them. In 
tlie case of Tetrao umhellus^ a good observer’® goes so far 
as to believe that the battles of the males “are all a sham, 
performed to show themselves to the greatest advantage 
before the admiring females who assemble around; for I 
liave never been able to find a maimed hero, and seldom 
more than a broken feather,” I shall have to recur to 
this subject, but I may here add that with the Tetrao 
cupido of the United States, about a score of males assem- 
ble at a particular spot, and strutting about make the 
whole air resound with tlieir extraordinary noises. At 
the first answer from a female, the males be^in to fitrht 
furiously, and the weaker give way ; but then, according 
to Audubon, both the victors and vanquished search for 
the female, so that the females must either then exert a 
choice, or the battle must be renewed. So, again, with 
one of the Field-starlings of the United States {Stumella 
hulovtciana) the males engage in fierce conflicts, “but at 
the sight of a female tliey all fly after her as if mad,” 

Vocal and Instrumental With birds the voice 

serv^es to express various emotions, such as distress, fear, 
anger, triumph, or mere happiness* It is apparently 
sometimes used to excite terror, as with the hissing noise 
made by some nestling birds, Audubon relates that a 
iiiglit-heron {Ardea nycticorax^ Linn,), which lie kept 
tame, used to hide itself when a cat approached, and then 
“ suddenly start up uttering one of the most frightful cries, 
apparently enjoying the cat's alarm and flight,” The 

‘Land and Water, ^ July 2fij 1868, p, 14* 

Audubon’s ‘Ornitholog. Biography;’ on Tetnio cupido, vol u. p. 
492; on iho Stumus* vol. ii. p, 219* 

‘ Ot nitliologieal Biogriiphyj’ toI v. p, 601* 
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common domestic cock clucks to tlie hen, and the hen to 



together by chirp answering cliirp* During the noctur- 
nal migrations of geese and other water-fowl, sonorous 
clangs Irom the van may be heard in the darkness over- 



his cost, are well understood by the same species and by 
others. The domestic cock crows, and the humming-bird 
chirps, in triumph over a defeated rivah The true song, 
however, of most birds and various strange cries are 
cliiefly uttered during the breeding-season, and serve as a 
charm, or merely as a call-note, to the other sex. 

Naturalists are much divided with respect to the object 
of the singing of birds. Few more careful observers ever 
lived than 3Iontagii, and lie maiiitahied that the males 
of song-birds and of many others do not in general search 
for the female, hut, on the contrary, their business in the 
spring is to perch on some conspicuous spot, breatinng 
out their full and amorous notes, which, by instinct, the 
female knows, and repairs to the spot to choose her mate,”“^ 
Mr, Jenner Weir informs me that this is certainly the case 
with the nightingale, Bechstein, who kept birds during 
his whole life, asserts that “the female canary always 
chooses the best singer, and that in a state of nature the 
female finch selects that male out of a huiidred wlioso 

notes please her most,”^® Tliere can be no doubt that 

■ 

The Hon. DaiU'Cs Harnngton, ‘Philosoph. Trans^act.^ 1773, p, '253. 

^Ornithological Dictionary,’ 1833, p, 475, 

* Naturgeftchiehte dcr S^tiihcnvugcl/ 1840, b. 4, ITiimson Weir 



Ilia ; and as they Hit from tree to tree, the flock is kept 
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birds closely attend to each other’s song* Mr, Weir has 
told me of the case of a hullfiiich vlsich had been taugiit 
to pipe a German waltz, and who was so good a performer 
that* he cost ten guineas ; when this bird was first intro- 
duced into a room where other birds were kept and he 
began, to sing, all the others, consisting of about twenty 
linnets and canaries, ranged themselves on the nearest 
side of their cages, and listened with the greatest interest 
to the new^ performer* Many naturalists believe that the 
singing of birds is almost exclusively “ the effect of rival- 
ry and emulation” and not for the sake of charming their 
mates. This was the opinion of 1) nines Barrington and 
White of Selbome, >vho both especially attended to this 
subject. ““ Barrington, however, admits that “superiority 
in song gives to birds an amazing ascendency over others, 
as is well known to bird-catchers*” 

It is certain that there is an intense degree of rivalry 
between tlie males in tiieir singing. Bird-fanciei's match 
their birds to see which will sing longest ; and I ’was told 
by Mr, Yarrell that a first-rate l;>ird will sometimes sing 
till he drops down almost dead, or, according to Bech- 
stein,*“ quite dead from rupturing a vessel in the lungs. 
Whatever the cause may be, male birds, as I hear from 
Mr, Weir, often die suddenly during the season of song. 
That the habit of singing is sometimes quite independent 
of love is clear, for a sterile hybrid canary-bird has been 
described as singing while viewing itself in a mirror, 
and then dashing at its own image ; it likewise attacked 
with fury a female canary when put into the same cage, 

likewise writes to me: am inforraed that the best singing males geiv 

emlly get a mate firat when they are bred in the same room*^^ 

Philosophical Transact! ong,^ 1773, p. ^63. White’s ‘Natural His- 
tory of Belbome,’ voL L 1826, p. 246- 

^ * Naturges. cler Stub eovh gel/ 1840, s* 262. 

Mr* Bold, ‘Zoologist/ 1843-^44, p, 660* 
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Ihe ji'jilonsy oxeitecl by the act of singing is constantly 
taken advantage of by bird-catchers; a male, in good 
song, IS hidden and protected, while a stufled bird,'’Bur- 
roiindod by limed twigs, is exposed to view. In this man- 
ner a man, as 3Ir. Weir informs me, has canght, in tlie 
course of a single day, fifty, .and in one instance seventy, 
male chaffinches. The power and inclination to sing difl'er 
so greatly wdth birds tliat although tlie price of an ordi- 
nary male chaffinch is only sixpence, Mr. Weir saw one 
bird for which the bird-catcher asked three pounds ; the 
test of .a really good singer being that it will eonlitme to 
sing while the cage is swmng round the omier’s head. 

That birds should sing from emulation as well as for 



the sake of charming the female, is not at all incompatible; 
and, indeed, might have been expected to go together, 
like decoration and pngiiaeity. Some authors, bo^vever, 
argue that the song of the male cannot serve to charm (he 
feinaie, because the females of some few' species, such as 
the canary, robin, lark, and bullfinch, especially, as Bech- 
stcin remarks, w'hcn in a state of widowliood, pour forth 
fairly melodious strains. In some of these cases the habit 
of singing may be in part attributed to the fem.ales having 
been highly fed and confined,’* for this disturbs all the 
usual functions connected with the reproduction of the 
species. Many instances have already been given of the 
partial transference of secondary masculine characters to 



the female, so that it ia not at all .surprising that the fe- 
males of some species should possess the power of song. 
It has also been argued, that the song of the male cannot 
serve as a charm, because the males of certain species, for 
instance, of the robin, sing during the aiitnmn.*’ But 



” I). Barringteti, ‘Piiil. Trnnaact.’. 17’T3, p. 262. Bcchstein, ‘Stn- 
btfiivfjgel,^ 1840^ 4. 

^ Tbb ii iikowlae the eane with the water-ouzel, see Mr, Hepburn iu 
the * Zoolo^^bt; 1845^1840, p* 1068* 
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nothing is more common than for aTiiimils to take pleasure 
in practising whatever instinct they follow at other times 
for some real good. How often do wo see Ihrds which lly 
oasilv. ^tidinec and sailing through the air ohvionsly foi^ 
pleasure ! The cat plays with the captured mouse, and 
the cormoratit with the captured fish. The weaver-bird 
(Ploceiis), when confined in a cagCj amuses itself by neat- 
ly weaving blades of grass between the wires of its cage. 
Birds which habitually fight during the breeding-season 
are generally ready to fight at all times ; and the males of 
the capercailzie sometimes hold their or leks at tiic 

usual place of assemblage during the autumn.®* Hence it 
is not at all surprising that male birds should continue 
si noting for their own amusement after the season for 
courtship is over. 

Singing is to a certain extent, as shown in a previous 
chapter, an art, and is much improved by practice. Birds 
can be taught various tunes, and even the unmelodioiis 
sparrow has learned to sing like a Umiet. They acquire 
the song of their foster-parents ” and sometimes tliat of 
their neighbors.®* All the common songsters belong to 
the Order of Iiisessores, and their vocal organs are much 
more complex than those of most other birds ; yet it is a 
singular fact that some of the Insessorcs^ such as ravens, 
crows, and magpies, possess the proper apparatus,” thougli 
they never sing and do not naturally modulate their voices 
to any great extent. Hunter asserts®® that with the true 
songsters the muscles of the larynx are stronger in the 

^ L. Lloyd, ‘ Garoe-Eirds of Sweden,’ 1867, p. 25. 

Barrin^on, ibid. p. 2fi4. Bechstein, ibid. s. 6. 

Bureau do la Malle gives a curiouj^ instiince (* Annales dcs Se, Nat.’ 
3(1 scries, Zoolog, tom. 3E. p, 118) of some wild blackbinifl in liw garden 
in Paris wliich naturally learned from a caged bird a republican air. 
Bishop, in * Todd’s Cyclop, of Anat, and PhyB.’ toI. iv. p. 1496, 

As stated by Barrington in ^Pbilosopb. Transact.’ 1773, p, 2G2 
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males tliaii in tliefennUosj but with this slight exception 
thci e is no difference in the vocul organs of tlic two sexes, 
although the males ol most species sing so much better 
and more continuously than the females. 

It is retnarkable that only small birds properly sing* 
The Australian genus Menura, howev^er, must be ex- 
cepted* for the JHenuT($ AXb&Hi^ wliich is about the size of 
a half-grown turkey, not only mocks otlier birds, but “ its 
own wliistle is exceedingly beautiful and yaricd,^’ The 
males congregate and form “ corrolorymg places,” where 
they sing, raising and spreading their tails like peacocks 
and drooping their wings, It is also remarkable that 
the birds which sing are rarely decorated with brilliant 
colors or other ornaments. Of our British birds, except- 
ing the bullfinch and goldfinch, the best songsters are 
plain-colored. The king-fisher, bee-eater, roller, hoopee, 
woodpeckers, etc,, utter harsh cries; and the brilliant 
birds of the tropics are hardly ever songsters.*'* Hence 
brfglit colors and the power of song seem to replace each 
other. We can perceive that if the plumage did not vary 
in brightness, or if bright colors were dangerous to the 
species, other means would have to be employed to cliarm 
the females; and the voice being rendered melodious 
would offer one such means. 

In some birds the vocal organs differ greatly in the 
two sexes. In the Tetrao cupido (Fig, 39) the male has 
two bare, orange-colored sacs, one on each side of the 
neck; and these are largely inflated when the male, dur- 
ing the breeding-season, makes a curious hollow sound, 
audible at a great distance, Audubon proved that the 
sound was intimately connected with this apparatus, 

” Gould, ‘ Hand-book to the Birds of Australia,' toI. i. 1865, pp. 308- 
310. Sec also Mr. T. W. Wood in the ‘Student,’ April, ISM, p. 126. 

^ See remarks to this effect in Gould’s ‘ Introduction to the Trochi- 
tid»,’ 1861, p. 22. 
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whicli reminds ur of the air-sacs on each side of the 
mouth of certain male frogs, for lie found that the sound 
was mucli diininished when one of the sacs of a tame 
bird was prichctl, and when botli were pricked it was 
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altogether stopped. Tfie female has “ a somewhat similar, 
tliough smaller, naked space of skin on the nockj but this 
is not capable of intiation.” " The male of another kind of 
grouse {Tiitruo urojyhasianus)^ while courting tlie female^ 
has his “ bare yellow cesophagus inflated to a prodigious 
size , fully half as large as the body * ” and he then utters 
various grating, deep hollow tones,^ With his neckdeatli^ 
ers erect, his wings lowered and buzzing on the ground, 
and his long pointed tail spread out like a fan, he displays 
a variety of grotesque attitudes. The msophagiis of the 
female is not in any way remarkable,*^ 

It seems now well made out that the great throat- 
pouch of the European male bustard {Otis tarda), and of 
at least four other species^ does not serve, as was formei'ly 
supposed, to hold water, but is connected with the utter- 
ance, during the breeding-season, of a peculiar sound re- 
sembling ^^oef^ The bird Avhile uttering this sound 
throws himself into the most extraordinary attitudes. It 
is a singular fact tliat, witli tlie males of the same species, 
the sac is not developed in all the individuals**^ A 
crow-like bird inhabiting South America ( Cephalopeerus 
ornatus. Fig, 40) is called the umbrella-bird, from its im- 
mense top-knot, formed of bare white quills surmounted 

Sportsman and Naturalist in Canada/ hj Major W* Ross 
1866, pp* 144—146. Mr* T, W* Wood gives in the * Student* 
(April, IStO, p. 116) m eiccllent account of the attitude and habits of 
this bird during its courtship. He states that the ear- tufts or ueck- 
plumcs are ereotedj so that they meet over the crown of the head. 

^ Richardson, < Fauna Bor. Americana: Birds/ 1831, 1>^ S6&, Audu, 
bon, ibid* vol. iv* p* 60^* 

The following papers have been lately written on this subject; 
Prof. A, Newton, in the ‘Ibis/ 1862, p, 107 ; Dr. Cullen, ibid. 1S65, p* 
145; Mr. Flower, in * IVoc. ZooL Soc/ 1865, p. 747; and Dr. Muric, in 
* I'roc* Zool* Soc.* 1868, p. 471. In this latter pa[ier an excellent figure 
is given of the male Ausirullan liustard in full display with the sac dis- 
tended* 
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by dark-blue ]>liimes, ivhich it cnn elevate into a great 
dome no loss tliaii live indies in diameter, covering the 
whole head, Tiiis bird lias on its neck a long, thin, cylin- 
drical, deshy uppciuhige, ’which is thickly clothed with 
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Fto. 40.— The ITmlsrellii-riii-d, or Cfiihuloptcnis oTnatua {mulc^ from Brehm). 




Bcale-like bine featliors. It probably serves in part as an 
ornament, but likewise as a resounding apparatus, for Mr, 
Bates found that it is connected with an unusual de- 
vdopnient of the trachea ami vocal organs,” It is di- 
lated when the bird utters its singularly deep, loud, and 
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loiig-sus-tained fluty iioto. The head-crest and neck-ap- 
pendage are rudimentary in the female,** 

The vocal organs of various weh-footed and wading 
birds are extraordinarily complex, and differ to a certain 
extent in the two sexes. In some cases the trachea is 
convoluted, like a French horn, and is deeply embedded 
in the sternum. In the wild-swan ( Cygnus feru^ it is 
more deeply embedded in the adult male than in the 
female or young male. In the male Merganser the en- 
larged portion of the trachea is furnished with an addi- 
tional pair of muscles,*^ But the meaning of these differ- 
ences between the sexes of many Anatidse is not at all 
understood j for the male is not always the more vo- 
ciferous ; thus with the common duck, the male hisses, 
while the female utters a loud quack/® In both sexes of 
one of the cranes {Grus virgo) the trachea penetrates the 
sternum, but presents “ certain sexual modifications/^ In 
tlie male of the black stork there is also a well-marked 
sexual difference in th^ length and curvature of the 
bronchi/’^ So that higlily-important structures have in 
these cases been modified according to sex. 

It is often difficult to conjecture whether the many 
strange cries and notes, uttered by male birds during the 
breeding-season, serve as a charm or merely as a call to 

BatC9» ^The Xaturaliet on the Amazons/ 186S, vol il p* 284 j Wal- 
lace, in ‘Proc, Zool. Soc.^ 1850, p, 206, A new species, with a still 
larger neck-appendage {C, p^i'nduliger)^ has lately been discovered, see 
* Ibis/ toL I p, W, 

Bishop, in Todd's ^Cyclop, of Anat, and Pliys/ vol. iv, p, 1400. 

The spoonbill (Pbtalca) has its trachea convoluted into a figure of 
eight, and yet this bird (Jerdon, ‘Birds of India/ vol. iii. p, ^63) ia 
mute ; but Mr, Jllytli informs me that the convolutions are not constant- 
ly present, so that perhaps they are now tending toward abortion, 

‘Elements of Comp, Anat.^ by R. Wagner, Eng. translat. 1S45, p, 
111, With respect to the swan, as given above, YarreFs ‘Hist, of Brit- 
ish Birds/ 2d edit, 1846, vol. iii. p. 19S, 
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the female, Tlie soft cooing of tlie turtle-dove and of 
many pigeons, it may be presumed, pleases the female. 
Wlien the female of the wild-turhey utters her call in 
the morning, the male answci's by a diffei“ent note from 
the gobbling noise which he makes, when with erected 
feathers, rustling wings, aiid distended wattles, he puffs 
and struts before her.*® The spd of the blackcock cer- 
tainly serves as a call to the female, for it has been known 
to bring four or five females from a distance to a male 
vinder confinement ; but, as the blackcock continues his 
spel for hours during successive days, and in the case of 
the capercailzie “ with an agony of passion,” we are led 
to suppose that the females which arc already present are 
thus charmed.*® The voice of the common rook is known 
to alter during the breeding-season, and is therefore in 
some way sexual.®® But what shall we say about the 
harsh screams of, for instance, some kinds of Tiiacaws ; 
have these birds as bad taste for musical sounds as tliey 
apparently have for color, judging by the iiihanuonLoiis 
contrast of their briglit-yellow and blue idimiage ? It is 
indeed possible that the loud Yoices of many male birds 
may be the result, without any advantage being thus 
gained, of the inherited effects of the continued use of 
their vocal organs, when they are excited by the strong 
passions of love, jealousy, and rage ; but to tliis point we 
shall recur Avhen we treat of quadrupeds. 

We liave as yet spoken only of the A^oice, but the 
males of various birds practise, during their courtship, 
what may be called instrumental music. Peacocks and 
Birds of Paradise rattle tlieir quills togetlier, and the 

C. fe Bonaparte, quoted in the ^Naturalist Library: Birds,’ yol. 
xiv, p, 126. 

L, Lloyd, * The Oame-Birda of Sweden,’ etc,, 1667, pp. 22, SL 
^ Jenner, ^ Pbilosoph. Transactions,’ 1824, p, £0. 
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vibi'atory movoiiietit apparently ser\''cs merely to make a 
noi80j for it can burdly add to tlie beauty of tlieir phi- 
mago. Turkey-cocks scrape tlieir wings against the 
ground j and some kinds of grouse thus produce a buzzing 
sound. Another Xorth American grouse, the Tctrao mn* 
heMus^ 'w\\Qw with his tail erect, bis rulFs displayed, he 
shows ofl’ his finery to the females, who lie hid in the 
neighborhood,” drums rapidly with his “ lowered wings 
on the trunk of a fallen tree,” or, according to Audubon, 
against his own body ; the sound thus produced is com- 
pared by some to distant thunder, and by others to the 
quick roll of a drum. The female never drums, “but flies 
directly to the place where the male is thus engaged*” In 
the Iliinalayas the male of the Kalij-pheasant often makes 
a singular drumming noise with his wings, not unlike the 
sound produced by shaking a stiflf piece of cloth,” On the 
w'est coast of Africa the little black-weavers (Ploceus ?) 
congregate in a small party on the bushes round a small 
open space, and sing and glide througli the air with 
quivering wings, “which make a rapid whirring soimd 
like a child’s rattle.” One bird after another thus per- 
forms for hours together, but only during the courting- 
season. At this same season the males of certain iiiglit- 
jars (Caprimulgus) make a most strange noise with their 
wings. The various species of w^oodpeckers strike a 
sonorous branch wdth their beaks, with so rapid a vibrato- 
ry movement that “ the head appears to be in two places 
at once.” Tlie sound thus produced is audible at a con- 
siderable distance, but cannot be described; and I feel 
sure that its cause would never be conjectured by any one 
w ho heard it for the first time. As this jarring sound is 
made chiefly during the brecding-seasorij it has been con- 
sidered as a love-song; but it is perhaps more strictly a 
love^call The female, when driven from her nest, has 
been observ'ed thus to call her mate, wdm answered in the 




60 



SKXUAL SELECTION: lilHDS. 



[Haht II. 



same manner and soon a])i>c*arcd. Lastly, tlie male Hoopoe 
i^ZJpupii combines vocal and iiistmmenta! music; 

for during the breeding-season this bini, as Mr* kSwinhoe 
saw, first draws in air and then taps the end of its beak 
perpendicularly down against a stone or tlie trunk of a 
tree, “ when tlic breatli being forced down the tubular bill 
jjroduces the correct sound.” When the male uttei'S its 
cry without striking his beak, the sound is quite ditierent*” 
In the foregoing cases sounds are made by the aid of 
structures already present and otherwise necessary ; but 
in the following cases certain feathei-s have been speci ally 
modified for the express purpose of producing the sounds. 
The drumming, or bleating, or neighing, or thundering 
noise, as expressed by different observers, which is made 
by the common snipe {Scoloj^ax gaUuiago) must Fiave sur- 
prised every one who has ever lieard it. This bird, during 




Fig. 41.— Oater tail-feather of Scolopas palliuago (from Ptoc. Zoot Soc. 1858). 



the pairing-season, flies to “ perhaps a thousand feet in 
height,^’ and, after zigzagging about for a time, descends 
in a curved line, witii outspread tail and quivering pinions, 

** For the foregoing several faets me, on Birds of Paradise, Brchm, 
*Thierlebeti,’ Bami iii. s. 325. On Grouse, Rkhardson, ‘Fimtia Bor. 
Americ. : Birds,’ pp. 343, 359; Major W. Boss Kiug, * The Sports- 
man in Canada,’ 1&66, p. Ififi; Audabon, ^American Ornitholog. Biog- 
raph.’ vol. i. p. 21(>. Oil the Kill ij-pheas ant, Jordon, ‘ Birds of India/ 
vol. iii. p. 533. On the tVeavera, ‘ Livingstone’s Expedition to the Zam- 
besi/ tS&5, p. 425. On Woodpeckers, Macglllivmv, ‘Hist, of British 
Birds,’ Tol. iii. 1840, pp. 84, 88, SO, 95. On the Hoopoe, Mr Swin- 
boe, in ‘Froc. Zoolog, Jiuie 23, 1863. On the Kitilit.Jar, Andnbon, 
ibidh vol. 11 . p, 255. The English. ?vight-Jar likewise uiiikcs in the spring 
a curious noise during its rapid flight, 
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With surprising velocity to the earth, Tlie soimd is emit- 
ted only during this rapid descent. No one was able to 
explain the eauscj until M, Moves ohserved that on each 



(Fig. 41), having a stifi; sabre-sliaped shaft, with the ob- 
lique barbs of unusual length, the outer w ebs being strong- 
ly hound together. He found that, by blowing on these 
leathers, or by fastening them to a long iliin stick and 
waving them rapidly through the air, lie could exactly re-' 
produce the drumming noise made by the living bird. 
Both sexes are lurnished with these feathers, but they are 
generally larger in 



no less than eight, on each side of the tail, are greatly 
modified. Diffi>rent tones arc emitted by the feathers of 
the difierent species when waved through the air; and the 
fScolopax Wilsomi of the United States makes a switching 
noise while descending rapidly to the earth, “ 

In the male of the Chamcppetes nnicolor (a large galli- 
naceous bird of America) the first primary wdng-feather 
is arclied toward the tip and is inucli more attenuated than 
in the female* In an allied bird, the l^enelope Mr, 

Salvin observed a male, which, while it flew downward 
“ with outstretched wings, gave forth a kind of crushing, 

“ See M, Mevee’s iiitercHtijig paper in ^Froc. Zool. Roc,’ 1868, p. 199. 
For the halnta of the enipc, MacfTillwray, ' Hist Britieh Birds/ vol. W.']\ 
a'n. For the American enipe, Captain Blakiston, ‘ihiti/ vol v, 1863* 
p. 131 



si(.le ol the tail the outer feathers are peculiarly formed 



female, and emit a 



the male than in the 




I n — Culer tail-feather of Scolopas frenata. 



some species, as in 
K frefiata (Fig, 42), 
four feathers, and in 
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rushing noise, like the falling of a tree/" The male alone 
ot one ol the Indian bustards {iSi/pheotkks aurkus) has its 
jjrimiiry wing-feathers greatly ucuminated; and the male 
ef an allied speeies is known to make a Immming noise 
while courting the female/^ In a widdy-difierent group 
of bii'dsj namely the Humming-birds, the males alone of 

certain kinds have either tUe 
shafts of their primary wing- 
feat hers broadly dilated, or the 
webs abruptly excised toward 
the extremity* The male, for 
instance, of f^ektsjjhortis 



Fig, 4*1. — Primary wing-ffiather of 
a Humming-bird, the ^a^pho- 
rus piai^cet'C^is (from a ski^tcU 
by Mr* Salviii). UiJper figure, 
that of male; lower figure* cor^ 
reBponding feather of female. 



cercus^ wd)en adult, has the 



first primary wing-feather (Fig* 
44) excised in tliis manner. 

Wliile tlyiilg from flower to 
flower he makes “ a shrill, almost whistUng noise; but 
it did not ajjpear to Miv Salvin that the noise was inten- 
tionally made. 

Lastly, in Beveral species of a eub-geniis of Pipra or 
Manakin, the males have their seeondaty wing-feathers 
modified, as described by Mr* Sclater, in a still more re- 
markable manner* In the hrilUantly-colored 7^. deUclosa 
the first three secondaries arc thick-stemmed and curved 
towmrd the body ; in the fourth and fifth (Fig* 45, a) the 
change is greater ; and in the sixth and seventh (b, c) the 
shaft *‘is thickened to an extraordinary degree, forming a 
solid liorny lump,” The barbs also are greatly changed 
in shape, in comparison with the corresponding feathers 

Mr. SalviDj in ‘ Froc. Zool, Soc,’ ISG'T, p* 160* I am much indebted 
to thia distinguished ornithologiet for ekotchoB of the feathers of the 
Cbaiutepetea, and for other iufortuation, 

^ Jerdon* ^TSmI.B of India,* vol. iil pp* 616, 621. 

Gould, * Introduction to the TrochilidEe/ 1861, p, 49, Salvin, 
‘Proc* Zoolog. Soc.* 1867, p. 160. 
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(^^1 the female. Even the hones of the wing wliieh 

support these siiiguhir feathers in the male are saitl by 
Mr. I'Yaser to 1h> much tliickenecl. Tliese little birds 
make an extraordinary noise, the first “ sharp note being 
not unlike the crack of a udiip.” . 




^ e . f 

Fic^ 45.— ^econ^ry witi”:-feaiht':rfl oi Pipra delidosa (from Mr. Sclater, In Proc, 
ZdoI. Soc. 18(J(IK Tho Ihrec upper ft^Atlier^i* i7. fi. ■r, fhjm the Tnalo; the thro© 
lower corret*poTidin;» fcaUuirB, ^ fmm tlie female. 

and d. Fifth Hecondary win^-feather of male and female, tipper surface, b 
aitd«. Riith SL'Condary^ upper aarface, c and f. Sewntli E^econdary, low'er 
Barfaee. 



“ Selater, in *Proc. Znol Soc*' IBflO, p. PO, and in "Ibie/ vol w, 
18ft2, p. 1/75. Also Salvin, in ‘ Ililsj’ 18(30, p, B7, 
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The diycrsity of tlie Bounds, both vocal and iDStrumen- 
talj made by the males of many species during the breed- 
ing-season, and the diversity of tlie means for producing 
such sounds, are highly remarkable* We thua gain a 
high idea of tlieir importance for sexual purposes, and are 
reminded of the same conclusion with respect to insect s» 
It is not difficult to imagine the steps by which the notes 
of a bird, primarily used as a mere call or for some other 
purpose, might have been improved into a melodious love- 
song. This is somewhat more difficult in the ease of the 
modified feathers, bv which the drumminfr, wbietliner, or 
roaring noises, are produced. But we have seen that some 
birds during their courtship flutter, shake, or rattle tlieir 
umnodified feathers together; and, if the females were led 
to select the best performers, the males which possessed 
the strongest or thickest, or most attenuated feathers, 
situated ou any part of the liody, would be the most suc- 
cessful ; and thus by slow degrees the feathers might be 
modified to almost any extent. The females, of course, 
would not notice each slight successive alteration in shape, 
but only the Bounds thus jiroduced. It is a curious fact 
that, in the same class of animals, sounds so difierent as 
the drumming of the snipe’s tail, the tapping of the wood- 
pecker’s beak, the harsh trumpetdike cry of certain water- 
fowl, the cooing of the turtle-dove, and the song of the 
nightingale, should all be pleasing to the females of the 
several species. But we must not judge the tastes of dis- 
tinct species by a uniform standard ; nor mn^ we judge 
by the standard of man’s taste* Even with man, we 
should remember what discordant noises, the beating of 
tom-toms and the shrill notes of reeds, please the ears of 
Bavages, Sir S. Baker remarks, that “ as the stomach of 
the Arab prefers the raw meat and recking liver taken 



'The Nile Tributaries of Abjminm,’ 1867, p, 20S, 
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hot from the animal^ so does his ear prefer his equally 
coarse and discordant music to all other,’’ 

Lovc*A.ntics and Da?ices. — Tlie curious love-gestures 
of various birds, especially of the GallioacejBj have already 
been incidentally noticed \ so that little need here be 
added. In Northern America, large numbers of a grouse, 
the l^etrao phasianellus^ meet every morning during tl:e 
breedipg-season on a selected level spot, and here they 
rim round and round in a circle of about fifteen or tTventy 
feet in diameter, so that the ground is worn quite bare, 
like a lairy-ring. In these Partridge-dances, as they are 
called by the hunters, the birds assume the strangest atti- 
tudes, and run round, some to the left and some to the 
right. Auduboii describes the males of a lieron {Ardea 
herodias) as walking about on their long legs with great 
dignity before the females, bidding defianee to their rivals. 
With one of the disgusting oari'iou-vultures {Gathartes 
jota) the same naturalist states that “the gesticulations 
and parade of the males at the beginning of the love-sea- 
son are extremely ludicrous.” Certain birds perform 
their love-antics on the wing, as we have seen with the 
black African weaver, instead of on the ground. During 
the spring our little wliite-tbroat {^Sylma cinered) often 
rises a few feet or yards in the air above some bush, and 
“ flutters with a fitful and fantastic motioti, singing all the 
while, and then drops to its perch,” The great English 
bustard throws himself into indescribably odd attitudes 
while courting tlie female, as has been figured by Wolf. 
An allied Indian bust ard ( Otis Bengalensu) at such times 
“rises perpendicularly into the air with a hurried flapping 
of liis ^vings, raising his crest and puffing out the feathers 
of his neck and breast, and then drops to the ground ; ” 
he repeats this manccuvrc several times successively, at 
the same time humming in a peculiar tone. Such females 
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as happen to be near « obey this saltatory summons,” and 
when tliey apjjroach he trails bis wings and spreadB his 
tail like a turkey-cock/® 

But the most curious case is afforded hy three allied 
genera of Australian birds, tbe famous Bower-birds — no 
doubt tbe co-deseendants of some ancient species wbieh 
first acquii'ed the strange instinct of constructing bowers 
for performing their love-antics, Tlie bowers (Fig, 40), 
which, as we shall horcafter see, are highly decorated 
with feathers, shells, bones, and leaves, are built ou tlie 
ground for the sole purpose of courtship, for their nests 
are formed in trees* Both sexes assist in the erection of 
the bowers, Imt the male is tlie principal workman. So 
strong 13 this instinct that it is practised under confine- 
ment, and Mr, Strange has described the habits of some 
Satin Bower-birds, which he kept in his aviary in 'New 
South Wales. “ At times the male will chase the female 
all over the aviary, then go to the bower, pick up a gay 
feather or a large leaf, utter a curious kind of note, set all 
his feathers erect, rim round the bower and become m 
excited that his eyes appear ready to start from his head ; 
he continues opening first one wing, and then the other, 
uttering a low, wbistliiig note, and, like the domestic 
cock, seems to be picking up something from the ground, 
until at last the female goes gently toward him,” Cap- 
tain Stokes has described the habits and play-houses ” 
of another species, the Great Bower-bird, winch was seen 

^ For Tetrao phaaianellus, soe Richardson, ' Fauim Bor, AmericHj’ p. 
361, aud for further particulars Captain Illaklston, *Tbis/ 1863, p, 125. 
For the Cathartes and Ardca, Audubon, ^ Oruitb. Biography,' vol. li. p. 
51, and vol in. p. 89, On the White^hraat, Afacgillivray, *llist. British 
Birds/ vol ii. p. 354. On the Indian Bustard, Jerdou, ‘ Bii-da of India,’ 
rol ill p. 618, 

Gould, ' riand-book to the Birds of Australia,' vol i, pp. 444, 449, 
455. The bo^Tcr of the Satin Bower-bird may ainays be seen in the 
Zoological Society's CJardens, Regent's Park, 
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“ iiiiuisimir itsoll hj flying backward and forward, taking 
a i^holl altornatoly from t,^acli sideband carrying it tliroiigh 
the archway iri i1r nioiuln” Tlicse ciirioTis structures. 
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formed solely as halls of assemblages, 'where both sexes 
amuse themselves and pay their eourtj must cost tlie birds 
Jriuch labor, Tlie howej*, for instance, of the fawn- 
breasted species, is nearly four foot in length, eighteen 
inches in height, and is raised on a thick platforni of 
sticks, 

Decoratloyu — I will first discuss the cases in whidi tlje 
males are ornamented either exclusively or in a much 
iiigher degree than the females; and in a siiceeediug 
chapter those in which both sexes are equally orna- 
mented, and finally the rare cases in which the female is 
Bomewliat more briglutly colored than the male. As with 
the artificial ornaments used by savage and civilized men, 
so with tlie natural ornaments of birds, the head is the 
chief seat of decoration.*'' Tlic ornaments, as mentioned 
at the coimiieacemeiit of this chapter, are wonderfully di- 
versified. Tlie plumes on the front or hack of the head 
consist of variously-shaped feathers, soraetimes capable of 
erection or expansion, by which their beautiful colors are 
fully displayed. Elegant ear-tufts (see Fig. 39 ante) arc 
occasionally present. The head is sometimes covered 
with velvety down like that of the pheasant ; or is naked 
and vividly colored; or supports fleshy appendages, fila- 
ments, and solid protuberances. The throat, also, is 
sometimes ornamented with a heard, or with wattles or 
caruncles. Such appendages are generally brightly col- 
ored, and no doubt serve as ornaments, thougli not always 
ornamental in our eyes ; for while the male is in the act 
of courting the female, tliey often swell and assume more 
^•ivid tints, as in the case of the male turkey. At such 
times the fleshy appendages about the head of the male 
Tragopan pheasant {Ceriornia temminckii) swell into a 

“ See remarks to this effeet, on the “Feeling of Beauty among Ani- 
Inals,” by Mr. J. Shaw, In the ‘ Atheiiieura,’ Nov. 24, 1806, p. 081. 
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large lappet on the tliroat and into two horns, one on 
each side of Uie splendid top-knot ; and these are tlien 
colored of the most intense blue which I have evxn^ be- 
held, Tlio African hornbill { Bucoraoi^ Abyssirdms) infliites 
the scarlet bladder-like wattle on its neck, and witli its 
wing drooping and tail expanded “ makes quite a grand 
appearance.” “ Even the iris of the eye is sometimes 
more brightly colored in the male than in the female; 
and this is frequently the ease with the beak, for instance, 
in our common blackbird. In Huceros corrugatu^^ the 
whole beak and immense casque are colored more con- 
spicuously in t!ie male than in the female; and “the ol> 
liqiie grooves upon the sides of the lower mandible are 
peculiar to the male sex,” 

The males, are often ornamented with elongated feath- 
ers or plumes, springing from almost every part of the 
body. Tlie feathers on the throat and hreast are some- 
times developed into beautiful ruffs and collars, Tlie tail- 
feathers are frequently increased in length, as we sec in 
the taiheoyerts of tlie peacock, and in the tail of the 
Argus pheasant. The body of this latter bird is not 
larger than that of a fowl ; yet the lengtli from the end of 
the beak to the extremity of the tail is no less than five 
feet three inches.*^ The wing-feathers are not elongated 
nearly so often as the tail-feathers ; for their elongation 
would impede the act of fliglit. Yet the hcautifully ocel- 
lated secondary whig-feathers of the male Argus pheasant 
are nearly three feet in length ; and, in a small African 
night-jar [Cosnietomis ^iexillarin4)^ one of the primary 
wing-feathers, during the breeduig-scason, attains a length 
of twenty-six inches, while tlie bird itself is only ten inches 
in length. In another closely-allied genus of night;]ars, 

Mr. Montdro, * Ibis,^ vol, iv. 1862, p. 33&. 

* Laml ttud Water,* 1868^ p. 21 7. 

Jardme*a ‘Nsituralist Library: DLrdSj* voL siv. p, 160, 
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the shafts of tlie elongated wing-feathers are naked, ex- 
cept at tlie extremity, where there is a disk/^ Again, in 
another geiuis of night-jars, the tail-feathera are even 
still moi-e prodigiously developed; so that we see the 
same kind of ornanieiit gained i>y the males of closely- 
allied birds, throngli the development of widely-different 
feathers* 

It is a curious fjict that the feathers of birds belonging 
to distitict groups liave been modified in almost exactly 
the same peculiar manner. Thus the wing- feathers in one 
of tlie above-mentioned night-jars are bare along tlie shaft 
and terminate in a disk ; or are, as they are sometimes 
called, spoon or racket-shaped. Feathers of this kind 
occur in the tail of a motmot (J^umornotu sujjerciliaris)^ 
of a king-fisher, finch, humming-bird, parrot, several 
Indian drongofi [IHcrurm and MioHns^ in one of which 
the disk stands vertically), and in the tail of certain Birds 
ol Paradise. In these latter birds, similar feathers, beau- 
tifully ocellated, ornament the head, as is likewise the 
case with some gallinaceous birds. In an Indian bustard 
{S^phmHdes the feathers forming the ear-tufts, 

which are about four inches in length, also terminate in 
disks. “ Tlie barbs of the feathers in various widely-dis- 
tinct birds are filamentous or plumose, as with some 
Herons, Ibises, Birds of Paradise, and Gallinaceje, In 
other cases the barbs disappear, leaving the sliafts bare ; 
and tfiese in the tail of the Parmlisea apoda attain a 
length of thirty-four inches.®*’ Smaller feathers when thus 
denuded appear like bristles, as on tlie bi^east of the 
turkey-cock. As any fieeting fashion in dress comes to 

^ Sclater, in the ^ vol. vL 18G4, p. 114. Livingstone, ‘Expedi- 
tion to tliu Zambesi,^ 1865, p. 66. 

Jiiidoo, ‘ Flirds of India,’ vol. iii. p. C20. 

“ Widlaee, ill ‘Aniifib and Mag. of Nat. IVmV vol xx. 185^, p. 416; 
ftntl in hig ' Malay Archipelago,’ vol. ii. 1869, p. SOO. 
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be admired by man^ so with birds a change of almost any 
kind ill the structure or coloring of the feutbers, in the 
male^ appears to have been admired by the female. The 
fact of the feathers in widely-distinct groups having been 
modified in an analogous manner^ no doubt depends pri- 
marily on all the feathers liaving nearly the same struct- 
ure and manner of development, and consequently tend- 
ing to vary in the same manner. We often see a ten- 
dency to analogous variability in the plumage of our 
domestic breeds belonging to distinct species. Thus top- 
knots have appeared in several species. In an extinct 
variety of the turkey^ the top-knot consisted of bare quills 
surmounted with plumes of down, so that they resembled, 
to a certain extent, the racket-shaped feathers above de- 
scribed. Ill certain breeds of the pigeon and fowl the 
feathers are plumose, with some tendency in the shafts to 
be naked. In the Sevastopol goose the scapular feathers 
are greatly elongated, curled, or even spirally twisted, 
with the margins plumose."^ 

In regard to color hardly any thing need here be said ; 
for every one knows hpw splendid are the tints of birds, 
and how harmoniously they are combined. The colors 
are often metallic and iridescent. Circular spots are 
soraetimea surrounded by one or more diffcrcntly-sliaded 
zones, and are tliiis converted into ocelli. Nor need much 
be said on the wonderful diflereiices between the sexes, or 
of the extreme beauty of the males of many birds, Tlie 
common peacock offers a striking instance. Female Birds 
of Paradise are obscurely colored and destitute of all orna- 
ments, while the males are probably the most highly 
decorated of all birds, and in so many ways, that they 
must be seen to be appreciated. The elongated and 
golden-orange jdiimes which spring from beneath the 

See my work tra ‘The Yanation of Auiiuala and Plants under Do- 
mes tic at ion/ voL i. pp* 289, 293. 
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Wings of the PamtUsm apoda (seo Fig. 47 of I\ tuhra^ a 
imieli less bemitiful species), when vertically erected and 
made to vibratCj are described as forming a sort of halo, 
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in the centre of which the head “ looks like a little eme- 
rald eun with its rays formed by the two plumes.” In 
another most beautiful species the head is bald, “ and of a 




Flo. T,nphomiB ornatns, male and female (from Brclim). 

^ Quoted from M. de Lafrcsiiflye, in ^Vnnala and Mag. of Nat* liist*’^ 






Pro. 49.— Spathura Underwoodl. male and k^male (from Brelim)* 



vol. xiii. 1854, p. 107 j ace also Mn Wallace's much fuller account in vol 
XX. 1857, p. 41 % ami in his Malay Archipelago* 
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ricli cobalt blue, crossed by several lines of black velvety 
fciitliers,’’ ” * 

Mule luimmiug-birds (Figs* 48 and 49) almost vie with 
Birds of Paradise in their beauty^ as every one will admit 
who has seen Mr, GonkPs splendid volumes or his rich 
collection. It is very remarkable’ in how many different 
ways these birds are ornamented. Almost every part of 
the plumage has been taken advantage of and modified ; 
and the modifications have been carried, as Mr, Gould 
showed me, to a wonderful extreme in some species be- 
longing to nearly every sub-group. Such cases are curi- 
ously like tliose which we see in our fancy breeds, reared 
by man for the sake of ornament; certain individuals 
originally varied in one character, and other individuals 
belonging to the same species in other characters; and 
these have been seized on by man and augmented to an 
extreme point^ — as the tail of the fantail-pigeon, the hood 
of the jacobin, the beak and wattle of the carrier, etc* 
Tlie sole difference between these eases is that in the 
one the result is due to man’s selection, while in the 
other, as with Huraming-birds, Birds of Paradise, etc,, it 
is due to sexual selection— that is, to the selection by the 
females of the more beautiful males. 

I will mention only one other bird, remarkable from 
the extreme contrast in color between the sexes, namely, 
the famous Bell-bird ( Gharniorhynohus nwm^) of South 
America, the note of which can be distinguished at the 
distance of iieaiiy three miles, and astonishes every one 
who first hears it* The male is pure white, while the fe- 
male is dusky-green; and the former color with terres- 
trial species of moderate size and inoffensive habits is very 
rare. The male, also, as described by Waterton, has a 
spiral tube, nearly three inches in length, which rises from 
the base of the beak. It is jet-black, dotted over with 

Wallace^ * The Malay Archipelago/ vol li. 1869, p. 406. 
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minute downy feathers* This tube can be inflated with 
air, through a communication wdth the palate ; and wdien 
not inflated hangs dow^n on one side* The gemis consists 
of four species, the males of which are very distinct, while 
the females, as described by Mi\ Sclater in a most inter- 
esting paper, closely resemble each other, thus offering an 
excellent instance of the common rule that within the 
same group the males differ mucli more from each other 
than do the females. In a second species {G, Tmdhoilw) 
the male is likewise snow*white, with the exception of a 
large space of naked skin on the throat and round the 
eyes, which during the breeding-season is of a fine green 
color* In a third specie a (C7. triearunculatus) the head 
and neck alone of the male are white, the rest of the body 
being chestnut-brown, and the male of this species is pro- 
vided with three filamentous projections half as long as 
the body — one rising from the base of the beak and the 
two others from the corners of the moutb.^*^ 

The colored plumage and certain other ornaments of 
the males w^hen adult are either retained for life or are 
periodically rcnew^cd during the summer and breeding-sea- 
son. At this season the beak and naked skin about the 
head frequently change color, as with some herons, ibises, 
gulls, one of the belbbirds just noticed, etc. In the white 
ibis, tbe clieeks, the inflatable skin of the throat, and the 
basal portion of the beak, then become crimson.’* In one 
of the rails, Gallicrex cristatus^ a largo red caruncle is de- 
veloped during this same period on the head of the male. 
So it is with a thin horny crest on the beak of one of the 
pelicans, P. erytkrorhynchus ; for, after the breeding-sea- 
son, these horny crests are shed, like horns from the heads 

Mr, Sclater, ^luteUcctual Observer/ Jan. ISSI", * Waterton^s Wan- 
deriuga/ p. 118, See alao Mr. Salvin’s interesting paper, with a, plate, in 
the ‘Ibis/ 1865, p. 90. 

* Land and Water/ 186^, p. 394, 
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of stags, and the shore of an island in a lake in IsTevada 
was found covered with these curious exuvise.” 

Ciianges of color in the plumage according to the sea- 
son de2)end firstly on a double annual moult, secondly on 
an actual change of color in the feathers themselves, and 
thirdly on their dull-colored margins being periodically 
shed, or on those three processes more or less combined. 
The shedding of the deciduary margins may be compared 
with the shedding by very young birds of their down; 
for the down in most cases arises from the summita of the 
first tme feathers*” 

With respect to the birds which annually undergo a 
double moult, there are, firstly, some kinds, for instance 
snipes, swallow^plovers (Glareolse) and curlews, in whicli 
the two sexes resemble each other and do not change 
color at any season. I do not know whether the winter 
plumage is thicker and warmer than the summer plumage, 
which seems, when there is no change of color, the most 
probable cause of a double moult. Secondly, there are 
birds, for instance, certain species of Totaiius and other 
grallatores, the sexes of which resemble each other, but 
have a slightly different summer and winter plumage* 
Tlie difference, however, in color in these cases is so 
slight that it can hardly be an advantage to them ; and it 
may,. perhaps, be attributed to the direct action of the 
diflerent conditions to w^hich the birds are exposed during 
the two seasons. Thirdly, there are many other birds the 
sexes of which are alike, but which are widely different in 
their summer and winter plumage. Fourthly, there are 
birds, the sexes of whicli differ from each other in color ; 
but the females, though moulting twice, retain the same 
colors throughout the year, while the males undergo a 

Mr. D, G, Ellioi^ in * Proc. Soc.’ 1869, p. B89. 

* Nitzseh^B Pterylograpby/ edited by P. L. Sclater. Ray Soc. 
1867, p. 14. 
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change, somctimcSj as witli certain bustards, a great 
change of color. Fifthly and lastly, there are birds the 
sexes of which differ from each other in botli their sum- 
mer and winter plumage, but the male undergoes a 
greater amount of change at each recurrent season than 
the female — of which the Knff (Maehetes pu(/nax) offers 
a good instance. 

With respect to the cause or purpose of the differences 
in color between the summer and winter plumage, this 
may in some instances, as with the ptarmigan,"^^ serve 
during both seasons as a protection. When the difference 
between the two plumages is slight it may perhaps be at- 
tributed, as already remarked, to the direct action of the 
conditions of life. But with many birds there can hardly 
be a doubt that the summer plumage is ornamental, even 
when both sexes are alike. We may conclude that this is 
the case with many herons, egrets, etc., for they acquire 
their beautiful plumes only during the breeding-season. 
Moreover, such plumes, top -knots, etc., though possessed 
by both sexes, are occasionally a little more highly devel- 
oped in the male than in the female ; and they resemble 
the plumes and ornaments possessed by tlie males alone 
of other birds. It is also known that conlineinent, by 
affecting the reproductive system of male birds, fi-equent- 
ly checks the development of their secondary sexual. char- 
acters, but has no immediate influence on any other char- 
acters ; and I am informed by Mr. Bartlett that eight or 
nine specimens of tlie Knot (Trinffa canutus) retained 
their unadorned winter plumage in the Zoological Gar- 

The brown mottled euinmcr plumage of the ptarmigan ia of os imich 
importance^ to it, as a protection, as the white winter plumage ; for, in 
ScaJidluavia, during the spring, when the snow hag disappeared, this bird 
is known to suffer greatly from birds of pi‘oy, before it has acciuired its 
Bummer dress r see Wilhelm vou Wright, iu Lloyd, * Gamo-liirda of 
Sweden/ 1867^ p. 125, 
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<lens throughout the year, from wliich fact we may infer 
that the summer plumage, though common tohoth sexes, 
paitates of the nature of the exclusively masculine plu- 
mage of many other birds.” 

From the foregoing facts, more especially from neither 
sex of certain birds changing color during either annual 
moult, or changing so slightly that the change can hardly 
he of any service to them, .and from the females of otlier 
species moulting twice, yet retaining the same colors 
throughout the year, we may conclude that the habit of 
moulting twice in the year has not been acquired in order 
that the male should assume during the breeding-se,ason 
an ornamental character; hut that the double moult, liav- 

acquired for some distinct purpose, 
lias subsequently been taken advantage of in certain eases' 
for gaining a nuptial plumage. 

It appears at first sight a surprising circumstance that, 
with closely-allied birds, some species should regularly 
undergo a double annual moult, and others only a single 
one* The ptarmigan, for instance, mouits twice or even 
thrice in the year, and the blackcock only once : some of 
the splendidly-colored honey-suckers {Nectarinise) of In- 
dia and some sub-genera of obscurely-colored pipits (An- 
thus) have a double, while others have only a single an- 
nual moult,” But the gradations in the manner of moult- 
ing j which are known to occur with various birds, show 
us how species, or whole groups of species, might have 

In regard to the previous stateiaents on moulting, Bee, on snipes, 
etc,, Jfacgillivray, ‘Ilist Brit. Birds,’ vol iv* p* 3V1 ; on Glfireol®, cur- 
Jews, and bustards, Jerdon, ^Birds of India/ voL iii, pp. 016, 630, 68S ; 
on Tetanus, ibid, p, 700 ; on the plumes of herons, ibid* p, 738, and Mac- 
gillivray, vol iv* pp* 436, 444, and Mr* Stafford Allen, m the ‘Ibis/ voL 
V 1863, p. S3* 

On the moulting of the ptaimigan, see Gould’s ‘ Birds of Great 
Britain.’ On the honey-suckers, Jerdon, ‘ Birds of India,’ vol i* pp, 363, 
S66, 369* On the moulting of Anthiis, see Blyth, in ‘ Ibis/ 1867^ p, 32* 
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originally acquired their double amiiml moult^ or, having 
once gained tlie liabit, liave again lost it, Witli certain 
bustards and p!overs the vernal moult is far from com- 
plete, some feathers being renewed^ and some changed in 
color. There is also reason to believe that with certain 
bustards and raiblike birds, which properly undergo a 
double moult, some of the older males retain their nup- 
tial plumage throughout tlie year. A few highly-modiiie<l 
feathers may alone be added during the spring to t!ie 
plumage, as occurs with the disk-fc^rmed tail-feathers of 
certain drongos {Bhringd) in India, and with the elon- 
gated feathers on the back, neck, and crest, of certain 
herons. By such steps as these, the vernal moult might 
be rendered more and more complete, until a perfect 
double moult was acquired. A gradation can also be 
shown to exist in the length of time during which either 
annual plumage is retained; so that the one might come 
to be retained for tlie whole year, the other being com- 
pletely lost* Thus the Machetes pugnax retains his ruff 
in the spring for barely two months* The male widow- 
bird {Ohera acquires in Natal his fine plumage 

and long tail-feathers in December or January, and loses 
them in Marcli ; so that they arc retaiiied during only 
about three months. Most species which undergo a 
double moult keep their ornamental feathers for about 
six mouths. The male, however, of the wild Gallus 
bankica retains his neck-hackles for nine or ten months ; 
and, when these are cast off, the underlying black feathers 
on the neck are fully exposed to view. But, with the do- 
mesticated descendant of this species, the neck-hackles of 
the male are immediately replaced by new oties; so that 
we here see, with respect to part of the plumage, a double 
moult changed under domestication into a single moultJ’ 



For tliij foregoing In regard to parlUl and on 

old maluis retaining their nuptial plumage, aco Jerdon, on bustards und 
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TIic conimon dnike [A.nas boschas'^ is well known after 
the hrceding-seasoii to lose his male plumage for a period 
of three months, during which time he assumes that of 
the female. The male pintail-duck (Anas acuta) loses 
his plumage for the shorter period of six weeks or two 
months; and Montagu remarks that this double moult 
within so short a time is a most extraordinary circum- 
stance, that seems to bid defiance to all human reasoning. 
But he who believes in the gradual modification of spe- 
cies will be far from feeling surprised at finding grada- 
tions of all kinds. II* the male pintail were to acquire his 
new plumage within a still shorter period, the new male 
feathers would almost necessarily be mingled witli the old^ 
and both with some proper to the female ; and this ap- 
parently is the case with the male of a not distantly-allied 
bird, namely the Merganser serrator, for the males are 
said to undergo a change of plumage, which assimilates 
them in some measure to the female,” By a little further 
acceleration in the process, the double moult would be 
completely lost.’® 

Some male birds, as before stated, become more bright- 
ly colored in the spring, not by a yernal moult, but either 
by an actual change of color in the feathers, or by their 
obscurely-colored dcciduary margins being shed. Changes 
of color thus caused may last for a longer or shorter time* 
With the Pdccamis onocrotalus a beautiful rosy tint, with 

plovers, in ^ Birds of India,’ vol. iii. pp, 61^, G37, 709, 711. Also Bljlh 
in ‘Land and Water,’ 1867, p. 84. On the Vidaa, ‘Ibis,’ vol. iiL 1661, 
p, 133, On the Drongo Shrikes, Jerdon, ibid, vol. h p, 435, On the 
vernal moult of the UerixMas Mr, S, S, Allen, in ‘ Ibis,’ 1863, p. 

33. On Galim banHva^ Blyth, in ‘ Annals and Mag, of Nat, Hist,’ voL 
i, 1848, p. 46S ; see, also, on this subject, my ‘ Variation of Animals 
under Domestication,’ vol. I, p. 236. 

See MacgilHvray, * Hist. British Birds ’ (vol. v, pp. S4, 70, 223), 
on the moulting of the Anatidscr, with quotations from Waterton and 
Montagu. Also Yarrcli, ‘Hist, of British Birds,’' voL lit p, 243. 
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lemoB-colored marks on the breast, overspreads the whole 
plumage in the spring j but these tints, as Air, Selater 
states, “ do not last long, disappearing generally in about 
six weeks or two months after they have hcen attained. 
Certain finches shed the margins of their feathers in the 
spring, and then become bright-colored, while other finches 
undergo no such change. Thus the iVi'iigillci tTistis of the 
United States (as well as many other American species) 
exhibits its bright colors only when the winter is past, 
Avhile our goldfinch, Tvhich exactly represents this bird in 
habits, and our siskin, which represents it still more close- 
ly in structure, undergo no such annual change. But a 
difierence of this kind in the plumage of allied species is 
not surprising, for with the common linnet, which belongs 
to the same family, the crimson forehead and breast are 
displayed only during the summer in England, while in 
Madeira these colors are retained throughout the year.^* 

ri- 

Display by Male Birds of their Flumage~OTT\^mm%% 
of all kinds, whether permanently or temporarily gained, 
are sedulously displayed hy the males, and apparently 
serve to excite, or attract, or charm, the females* But the 
males will sometimes display their ornaments, when not 
in the presence of the females, as occasionally occurs with 
grouse at tlieir balz-places, and as may be noticed with 
the peacock; this latter bird, however, evidently wishes 
for a spectator of some kind, and will show off his finery, 
as I have often scon, before poultry or even pigs,*® All 
naturalists who have closely attended to the habits of 

On the peliciiUj see Sclater, in *Proc* Zool. Soc/ 186S, p* 265. 
On tlio American finches, see Audubon, ^ Oriiith. Biography,^ vot L pp. 
174, 221, and Jerdon, ‘Birds of India,’ vol. ii. p. S8S. On the WringilliX 
cannabina of Madeira, Mr. E. Yemon Ilarcourt, * Ibis,’ vol. v. 1863, 
p. 230, 

^ See also ^ Ornamental Poultry,’ bv Rev. E. S, Dixon, 1S48, p. 8, 
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birds, whether in a state of nature or under confinement, 
are unanimously of opinion that the males delight to dis- 
play their beauty. Audubon frequently speaks of the 
male as endeavoring in various ways to charm the female, 
IMr, Gould, after describing some peculiarities in a male 
Immming-hird, says he has no doubt that it has the power 
of displaying them to the greatest advantage before the 
female. Dr, jerdon “ insists that the beatUiful plumage 
of the male serves “ to fascinate and attract the female.” 
Mi% Bartlett, at the Zoological Gardens, expressed himself 
to me in the strongest terms to the same effect. 

It must be a grand sight in the forest of India “ to 
come suddenly on twenty or thirty pea-fowl, the males 
displaying their gorgeous trains, and strutting about in 
all the pomp of pride before the gratified females,” The 
wild-turkey-cock erects his glittering plumage, expands 
his finely-zoned tail and barred wingdeathers, and alto- 
gether, with his gorged crimson and blue wattles, makes 
a superb, though, to our eyes, grotesque appearance. 
Similar facts have already been given with respect to 
grouse of various kinds' Turning to another Order, Tlie 
male Rupicola croeea (Fig, 50) is one of the most beautilul 
birds in the world, being of a splendid orange, with some 
of the feathers curiously truncated and plumose. The fe- 
male is brownish-green, shaded with red, and has a much 
smaller crest. Sir R, Schomburgk has described their 
courtship ; be found one of their meeting-places where ten 
males and two females were present. The space was 
from four to five feet tii diameter, and appeared to have 
been cleared of every blade of grass and smoothed as if 
by human hands, A male “ was capering to the apparent 
delight of several others. Now spreading its wings, 

‘Birds of Indm,’ Iiitroduct. vol, i. p. xxiv. ; on the peacock, vol. 
iIl p, 607, See Gould^e * Introduction to the Trochilitl®,* 1861, pp, 16, 
111 , 
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throwing np its licadj or opening its tail like a fan ; now 
strutting about with a hopping gait until tired, when it 
gabbled some kind of note, and was relieved by another. 



Thus three of them successively took the fielil, and then, 
with self-approbation, -vvithdiw to rest.” The Indians, in 
order to obtain their skins, wait at one of the meeting- 
places till the birds are eagerly engaged in dancing, and 









Fio. 50.— Ku pi cola crocen, male (fi om Btchm). 
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tlicn arc able to kill, iritb their poisoned arrows, four or 
five males, one after the othcr.“ With Birds of Paradise 
a dozen or more full-plumagcd males congregate in a tree 
to hold a danciiig-party, as it is called by the natives; 
and here flying about, raising their wings, elevating their 
exquisite plumes, and making them vibrate, the whole tree 
seems, as Mr, Wallace remarks, to be filled with wavini*^ 
plumes. AVlien thus engaged, they become eo absorbed 
that a skilful archer may shoot nearly the whole party. 
These bkds, w^hen kept in confinement in the Malay Archi- 
pelago, are said to take much care in keeping their feathers 
clean ; often spreading them out, examining them, and re- 
moying every speck of dirt* One observer, who kept 
several pairs abve^ did not doubt that the display of the 
male was intended to please the female/® 

The gold “pheasant ( Thmimalea picta) during his 
courtship not only expands and raises his splendid frill, 
but turns it, as I have myself seen, obliquely toward the 
female on wdiichever side she may be standing, obviously 
in order that a large surface may be displayed before 
her.®* Mr. Bartlett has observed a male Polyplectron 
(Fig* 51 ) in the act of courtship, and has shown me a 
specimen stuffed in the attitude then assumed. The tail 
and wing feathers of this bird are ornamented vrith beau- 
tiful ocelli, like those on the peacock’s train. Kow, when 
the peacock displays himself, he expands and erects his 
tail transversely to hia body, for he stands in front of the 
female, and has to show off, at the same time, his rich 

‘Journal of R. Geograph. Soc.’ toI. x. 1840, p. 236. 

^ ^AoDals and Mag. of Kat. vol xiii. 1864, p. le'?; also Wal- 
lace, ibid. Tol, XX. 1867, p. 412, and ‘The Malay Archipelago,’ vol. ii, 
1869, p. 252* Also Dr. Bennett, aa quoted by Brehm, ‘ThierlebeV 
ill. fl. 326* 

^ Mr, T, W* Wood baa given (‘The Student,’ April, 1870, p* 115) a 
full account of thig manner of display, which he calls the lateral or one- 
sided, by the gold-pheasaut and. by the Japanese pheasant, Fk verdcolor. 
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blue throat an cl breast. But the breast of the Bolyplec- 
tron IS obscurely colored, and the ocelH are not confined 
to the tail-feathers. Consequently the Polyplectron does 




Fig. 51.— PipliplcTtroD siiaTe (frrmi Brfhjui 
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not stand in front of the female ; but he erects and ex- 
pands Ilia tail-feathers a little obliquelyj lowering the ex- 
panded wing on the same side, and raising that on the 
opposite side* In this attitude the ocelli over the wliole 
body are exposed before the eyes of the admiring female 
in one grand bespangled expanse* *To whichever side she 
may turn, the expanded wings and the obliquely-held tail 
are turned toward her* The male Tragopan pheasant 
acts in nearly the same manner, for he raises the feathers 
of the body, though not the wing itself, on the side which 
is opposite to the female, and which would otherwise be 
concealed, so that nearly all the beautifully-spotted feath- 
ers are exhibited at the same time* 

The case of the Argus pheasant is still more striking* 
The immensely-developed secondary wing-feathers, which 
are confined to the male, are ornamented with a row of 
from twenty to twenty-three ocelli, each above an inch in 
diameter* The feathers are also elegantly marked with 
oblique dark stripes and rows of spots, like those on the 
skin of a tiger and leopard combined. The ocelli are so 
beautifully shaded that, as the Duke of Argyll remarks/® 
they stand out like a hall lying loosely within a socket* 
But when I looked at the specimen in the British Museum, 
which is mounted with the wings expanded and trailing 
downward, I was greatly disappointed, for the ocelli ap- 
peared flat or even concave* Mr* Gould, however, soon 
made the case clear to me, for he had made a drawing of 
a male while he was displaying himBelf. At such times 
the long secondary feathers in both wings are vertically 
erected and expanded ; and these, together with the enor- 
mously-elongated tail-feathers, make a grand semicircular 
upright fan. Xow as soon as the wing-feathers are held 
in this position, and the light slimes on them from above, 
the full effect of the shading comes out, and each ocellus 

‘ The Reigii of Law,’ ISOT, p* 203. 
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at once resomHes the ornament called a hall and socket. 
These feathers have been shown to several artiste, and all 
have expressed their admiration at the perfect shadiiig. 
It may well be asked, Could such artistically-shaded orna- 
ments have been formed by means of sexual selection ? 
But it will be convenient to defer giving an answer to 
this question until we treat in the next chapter of the 
principle of gradation. 

The primary wing-feathers, which in most gallinaceous 
birds arc uniformly colored, are in the Argus pheasant 
not less wonderful objects than the secondary wdiig-feath- 
ers. They are of a soft brown tint with numerous dark 
spots, each of which consists of two or three black dots 
with a surrounding dark zone. But the chief ornament is 
a space parallel to the dark-blue shaft, whicli in outline 
forms a perfect second feather lying within the true feath- 
er, This inner part is colored of a lighter chestnut, and 
is thickly dotted with niinute white points. I liavc shown 
this feather to several persons, and many have admired it 
even more than the ball-and-socket feathers, and have de- 
clared that it was more like a w'ork of art than of Nature. 
Now these feathers are quite hidden on all ordinary occa- 
sions, but arc fully displayed when the long secondary 
feathers are erected, though in a widely-dificrent manner; 
for they are expanded in front like two little fans or 
shields, one on each side of the breast near the ground. 

The case of the male Argus pheasant is eminently in- 
teresting, because it affords good evidence that the most 
refined beauty may serve as a charm for the female, and 
for no other purpose. We must conclude that this is the 
case, as the primary wing-feathers are never displayed, 
and the ball-and-socket ornaments are not exhibited in full 
perfection, except when the male assumes the attitude of 
courtship. The Argus pheasant does not possess brilliant 
colors, so that his success in courtship appears to have 



Chap, XIII.] 



DISPLAY BY THE MALE, 



89 



dopGiuled on the great size of his pUiraes, and on the elab- 
oration of the most elegant patterns* Many will deelare 
that it is utterly incredible that a female bird should bo 
able to appreciate fine shading and exquisite patterns. It 
is undoubtedly a marvellous fact that she should possess 
this almost human degree of taste, though perhaps she 
admires the general efiect rather than each separate de- 
tail. lie who thinks that he can safely gauge the discrimi- 
nation and taste of the lower animals, may deny that the 
female Argus pheasant can appreciate such refined beau- 
ty ; but he will then be compelled to admit that the ex- 
traordinary attitudes assumed by the male during the act 
of courtship, by which the wonderful beauty of his plu- 
mage is fully displayed, are purposeless ; and this is a con- 
clusion which I for one will never admit. 

Although so many pheasants and allied gallinaceous 
birds carefully display their beautiful plumage before the 
females, it is remarkable, as Mi\ Bartlett informs me, that 
this is not the case with the dull-colored Eared and Cheer 
pheasants {^Orossoptilon auritum and Phasianus Wallin 
chii) / so that these birds seem conscious that they have 
little beauty to display, Mr* Bartlett lias never seen the 
males of either of these species fighting together, though 
he has not had such good opportunities for observing the 
Cheer as the Eared pheasant, Mr, Jenner Weir, also, 
finds that all male birds wdth rich or strongly-character- 
ized jdumage are more quarrelsome than the dull-colored 
species belonging to the same groups. The goldfinch, for 
instance, is far more pugnacious than the linnet, and the 
blackbird than the thrush. Those birds which undergo a 
seasonal change of plumage Hketvise become much more 
pugnacious at the period when they are most gayly orna- 
mented, No doubt the males of some obscurely-colored 
birds fight desperately together, but it appears that when 
sexual selection has been highly influential, and has given 
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bi-igLt colors to tlie males of any spccieSj it Las also very 
often giveii a strong tendency to pugnacity* We sliall 
meet with nearly analogous cases wlien we treat of mara- 
miils. On the other Land, with birds the power of song 
and brilliant colors have rarely been both acquired by the 
males of the same species ; but in this case, the advantage 
gained would liave been identically the same, namely, suc- 
cess in charming the female. Nevertheless, it must be 
ou'ned that the males of several brilliantly-colored birds 
liave had their feathers specially modified for the sake of 
producing instrumental music, though the beauty of this 
cannot be compared, at least according to our taste, with 
that of the vocal music of many songsters. 

We will now turn to male birds which are not orna- 
mented in any very high degree, but which nevertheless 
display, during their courtship, whatever attnictions they 
may possess. These cases are in some respects more 
curious than the foregoing, and have been but little no- 
ticed, I owe the following facts, selected from a large 
body of valuable notes, sent to me by Mr, Jenuer Weir, 
who has long kept birds of many kinds, including all the 
British Fringillidse and EmherizidfC, The bullfinch makes 
his advances in front of the female, and then puffs out his 
breast, so that many more of the crimson feathers are seen 
at once tlian otherwise would be the case. At the same 
time he twists and bows his black tail from side to side in 
a ludicrous manner. The male chaffincli also stands in 
front of the female, thus showing his red breast, and 
“blue-bell,” as the fanciers call his head; the wings at the 
same time being slightly expanded, with the pure white 
bands on the shoulders thus rendered conspicuous* The 
common linnet distends his rosy breast, slightly expands 
his brown wings and tail, so as to make the best of them 
by exhibiting their white edgings. We must, however, 
be cautious in concluding that the wings are spread out 
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solely for display, as some Hrds act thus whose wings are 
not beautiful. This is the case with the domestic cockj 
but it is always the wing on the side opposite to the female 
which is expanded, and at the same time scraped on the 
ground. The male goldfinch behaves differently from all 
other finches : J vis wings are beautiful, the shoulders being 
black, with the dark-tipped wing-feathers spotted with 
wdiite and edged with golden yellow. When be courts 
the female, he sways Ms body from side to side, and 
quickly turns his slightly-expanded wings first to one side 
then to the other, wdth a golden flashing effect. If o other 
British finch, as Mr, Weir informs me, turns during his 
courtship from side to side in this manner ; not even the 
closely-allied male siskin, for he "would not thus add to his 
beauty. 

Most of the British Buntings are plain-colored birds; 
but in the spring the feathers on the head of the male 
reed-bunting {^J^nberiza schosniculm) acquire a fine black 
color by the abrasiou of the dusky tips ; and these are 
erected during the act of courtship, Mr, Weir has kept 
tivo species of Amadina from Australia: the A. castanotis 
is a veiy small and chastely-colored finch, with a dark 
tail, ivhite rump, and jet-black upper tail-coverts, each of 
the latter being marked with three large conspicuous oval 
spots of white,®® This species, when courting the female, 
slightly spreads out and vibrates these party-colored tail- 
coverts in a very peculiar manner* The male Amadma 
Lathami behaves very difl'erently, exhibiting before the 
female his brilliantly-spotted breast and scarlet rump, and 
scarlet upper tail-coverts, I may here add from Dr. 
Jerdon, that the Indian Bulbul {Pyaionotus hmmorrhous) 
has crimson under tail-coverts, and the beauty of these 
feathers, it might be tliougiit, could never be well exhib- 

** For the description of these birds, see Gould^s * Hand-book to the 
Birds of Australia,' vol i. 1866, p, 41 * 1 , 




ited ; but tlie bird “ when excited often spreads them out 
Ifiterally, “ so that they can be seen even from above.” ” 
The common pigeon has iridescent feathers on the breast, 
and every one must have seen how the male mflates his 
Tsreast while courting the female, thus Bhowlng off these 
feathers to the best advantage* One of ^ the beautiful 
bronze- winged pigeons of Australia {Ocyphaps hphote^i) 
bchaveSj as desci'ibed to me by Mr, Weir, very differently : 
the male, wfiile standing before the female, lowers his head 
almost to the ground, spreads out and raises perpendicu- 
larly his tail, and half expands his wiitgs. He then alter- 
nately and slowly raises and depresses his body, so that 
the iridescent metallic feathers are all seen at once, and 
glitter in the sun. 

Sufficient facts have now been given to show with 
what care male birds display their various charms, and 
this they do with the utmost skill. While preening their 
feathers, they have frequent opportunities for admiring 
themselves, and of studying how best to exhibit tlieir 
beauty. But as all the males of the same species display 
themselves iu exactly the same manner, it appears that 
actions, at first perhaps intentional, have become instinc- 
tive* If so, we ought not to accuse birds of conscious 
vanity ; yet when we see a peacock strutting about, with 
expanded and quivering tail-feathers, he seems the very 
emblem of pride and vanity* 

The various ornaments possessed by the males are cer- 
tainly of the highest importance to them, for they have 
been acquired in some cases at the expense of greatly-im- 
peded powers of flight or of running. The African night- 
jar which during the pairing-season has 

one of its primary wing-feathers developed into a streamer 
of extreme length, is thus much retarded in its flight, al- 
though at other times remarkable for its swiftness* The 

*■ iSirda of India/ vol ii* p. 
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“ umvieldly size ” of the secondary wing-feathers of the 
male Argus pheasant arc said almost entirely to deprive 
the bird of flight,^’ The fine plumes of male Birds of 
Paradise trouble them during a high wind* The ex- 
tremely long tail-feathers of the male widow-birds (Vidua) 
of Southern Africa render ^Hheir flight heavy but as 
soon as these are cast off they fly as well as the females* 
As birds always breed w-hen food is abundant, the males 
probably do not suffer much inconvenience in searching 
for food from their impeded powers of movement; but 
there can hardly be a doubt that they must be much more 
liable to be struck down by birds of prey. Xor can we 
doubt that the long train of the peacock and the long tail 
and wing feathers of the Argus pheasant must render 
them a more easy prey to any prowding tiger-cat than 
would otherwise be the case. Even the bright colors of 
many male birds cannot fail to make them conspicuous to 
their enemies of all kinds* Hence it probably is, as Mr. 
Gould has remarked, that such birds arc generally of a 
shy disposition, as if conscious that their beauty was a 
source of danger, and are much more difficult to discover 
or approach, than the sombre-eolored and comparatively 
tame females, or than the young and as yet unadorned 
males.*® 

It is a more curious fact that the males of some birds 
which arc provided with special w^eapoiis for battle, and 
which in a state of nature arc so pugnacious that they 
often kill each other, suffer from possessing certain orna- 

On the Cosmetornig, Livmgetone’a ‘Expedition to the Zambesi/ 
ises, p. 66. On the Argna pbeasantj Jardine^s * Nat. Lib. : Birds/ 
vol xiv. p. 167. On Birds of Paradise, Lesson, quoted by Brehm, 
‘Thierleben/ B. iii, s, 325. On the widow-bird, Barrow’s ^TraTcls in 
AfrieV voL i. p. 243, and ‘Ibis/ voL iii. 1S61, p. 1S3. Mr. Goutd on 
the shyness of male birds, ‘Hand-book to Birdd of Australia,’ toI L 1865, 
pp. 210, 457. 
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ments. Cock-fighters trim the Iiackles and cut off the 
comh and gills of their cocks; and the birds are then said 
to be dubbed* An undubbed bird> as Mr. Tegetmeier in- 
sists, is at a fearful disadvantage: the comb and gills 
offer an easy hold to his adversary’s beak, and as a cock 
always strikes ivhere he holds, wlien once he has seized 
his foe, he has him entirely in his power. Even supposing 
that the bird is not killed, the loss of blood suffered by an 
undubbed cock is much greater than that sustained by 
one that has been trimmed.” Young turkey-cocks in 
fighting always seize hold of each other’s wattles ; and I 
presume that the old birds fight in the same manner. It 
may perhaps be objected that tlie comb and wattles are 
not ornamental, and cannot be of service to the birds in 
this way ; but even to our eyes, the beauty of the glossy 
black Spanish cock is much enhanced by his white face 
and crimson comb; and no one who has ever seen the 
splendid blue wattles of the male Tragopan pheasant, 
when distended during the act of courtship, can for a mo- 
ment doubt that beauty is the object gained. From the 
foregoing facts we clearly see that the plumes and other 
ornaments of the male must be of the higliest importance 
to him ; and we further see that beauty in some cases i& 
even more important than success in battle. 

Tegetmeier, ^ Tlie Foultry-Book,’ 186G, p, 139. 
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CHAPTER XIV. 

continued, 

Clioico exerted by the Female.— Length of Courtship* — Unpaired Birds.— 
Mental Qualities and Taste for the Beautiful. — Preference or Antip- 
athy shown, by the Female for Particular Males.— Variability of 
Birds.— Variations sometimes abrupt* — Laws of Variation .“Formation 
of Ocelli* — Gradations of Character. — Case of Peacock^ Argus PbeaS’' 
antf and Urostiete. 

Whex the sexes differ in beauty, in the power of siner- 
ing, or in producing what I liave called instrumental mu- 
sic, it is almost invariably tlie male which excels the fe- 
male. These qualities, as we have just seen, are evidently 
of high importance to the male. When they are gained 
for only a part of tlie year, this is always shortly before 
the breeding-season. It is the male alone wdio elaborate- 
ly displays bis varied attractions, and often performs 
strange antics on the ground or in the air, in the presence 
of tlie female. Each male drives away, or, if he can, kills 
all his rivals. Hence we may conclude that it is the 
object of the male to induce the female to pair with him, 
and for this purpose he tries to excite or charm her in 
various ways ; and this is the opinion of all those who 
liave carefully studied the habits of living birds. But 
there remains a question which* has an all-important hear- 
ing on sexual selection, namely, Does every male of the 
same species equally excite and attract the female? or 
does she exert a choice, and prefer certain males? Tliis 
question can he answered in the aiBrmative by much di- 
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rect aud indirect evidence. It is much more difficult to 
decide what qualitica determine the choice of the females j 
but here again we have some direct and indirect evidence 
that it 19 to a large extent the external attractions of the 
nialcj though no doubt his vigor, courage, arid other men- 
tal qualities, come into play* We will begin with the in- 
direct evidence* 

Length of Courtship , — The lengthened period during 
which both sexes of certain birds meet day after day at 
an appointed place, probably depends partly on the court- 
ship being a prolonged aflair, and partly on the reitera- 
tion of the act of pairing. Thus in Germany and Scandi- 
navia the balzens or leks of the Blackcocks last from the 
middle of Marcli, all through April into May* As many 
as forty or fifty, or even more, birds congregate at the 
leks ; and tlie same place is often frequented during suc- 
cessive years. The lek of the Capercailzie lasts from the 
end of March to tlie middle or even end of May. In 
North America the partridge-dances’^ of the Tetrao 
phasianellus last for a month or more.” Other kinds of 
grouse both in North America and Eastern Siberia* fol- 
low iieaily the same habits. The fowlers discover the 
hillocks Tvhere the Ruffs congregate by tlie grass being 
trampled bare, and this show's that the same spot is lom^ 
fiequented. The Indians of Guiaiia are well acquainted 
Tvith the cleared arenas, wdiere they expect to find the 
beautiful Cocks of the Rock; and the natives of New 
Guinea know the trees where from ton to twenty fuil-pln- 
maged male Birds of Paradise congregate. In this latter 

’ Kordraaaa desorlba^ Bull. Soc. Imp. des Mat. Hosoow,’ 1881, tome 
ixsiv. p. 264} the bulzcn of Tetrao in Amur Lund. lie estU 

mated the number of asecmbled laalos at above a Imndrcd, tho females 
wliieh lie hid in the surrounding bushea, not being counted. The noises 
uttered differ from those of the T. urogall-m or the eaperuatlzle. 
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case it is not expressly stated tlmt the females meet on 
the same trees, Init the hunters, if not specially asked, 
would not probably mention their presence, as their skins 
are ^ alueless* Small parties of an African weaver 
cem) congregate, during the breeding-season, and perform 
foi hours their .graceful evolutions* Large numbers of 
the feolitary snipe {Scolopax major) assemble during the 
dusk in a morass * and the same place is fretjiiented for 
the same purpose during snccessive years; here they mav 
be seen running about ^*like so many large rats,’’ piitfiiig 
out their featliers, flapping their wings, and uttering the 
strangest cries, “ 

Some of the above-mentioned birds, namely, the black- 
cock, capercailzie, pheasant-grouse, the ruff, the Solitary 
snipe, and perhaps some others, are, as it is believed, po* 
lygamists. With such birds it might have been thought 
that the stronger males would simply have driven away 
the weaker, and then at onee have taken possession of as 
many females as possible ; but if it he indispensable for 
the male to excite or please the female, we can understand 
the length of the coui'tship and the congregation of so 
many individuals of both sexes at the same spot. Certain 
species 'w hich are strictly monogamous likewise hold nup- 
tial assemblages ; this seems to be the case in Scandinavia 
wdth one of the ptarmigans, and their Icks last from the 
middle of March to the middle of May* In Australia the 
lyre-bird or Menura forms small round hillocks,” 

and the JZ Alberti scratches for itself Bhallow holes, or, as 
they are called by the natives, coTTohovyingplocee^ 'where 

ith respect to tho usa^'mblag^s of the flboTC'nanicd g^roiisc^ scg 
breliiu^ ThierlcbcOj^ B, iv, b* 350^ also L. Llojd, ^ Gmno-Jiirds of Swe- 
'SeD, 1 867, pp* 19, V8, Richardson, * Fiiuna Bor, Atnericana,’ Birds, p, 
362, References in regard to the asBem bingos of other birds imvo pre* 
Tioualy been given. On Paradisca, see Wallace, in 'Annals and Mag. of 
bat. Yol, jx. ISA 7, p, 412. On the snipe, Lloyd, ibid, p. 221, 

24 




38 



SEXUAL SELKCTIOX: BIRDS. 



[Pakt II, 



it is l)olii‘Vcd botli sexes assemble. The meetings of the 
M, superha arc sometimes very largo ; and an account has 
lately been published ® by a travellorj who heard in a val- 
ley beneath him, thickly covered with scrub, a din which 
completely astonished ’Miirn; on crawling onward he be- 
held to his amazement about one linndred and fifty of tlie 
magnificent lyre-cocks, “ ranged in order of battle, and 
fifcbtinsr with indescribable fury/’ The bowers of the 
Bower-birds arc the resort of both sexes during tlio 
breeding-season; and *^herc the males meet and contend 
with each otlier for the favors of the female, and here the 
latter assemble and coquet with the males/’ With two 
of the genera, the same bower is resorted to during many 
years/ 

Tlie eornmon magpie {Corvus pica^ Linn,), as I have 
been informed by the Rev. W. Darwin Fox, used to as- 
semble from all parts of Dclamere Forest, in order to 
celebrate the “ great magpie marriage.” Some years ago 
these birds abounded in extraordinary numbers, so that a 
gamekeeper killed in one morning nineteen males, and 
another killed by a single shot seven birds at roost together. 
While they were so numerous, they liad the habit very 
early in the spring of assembling at particular spots, where 
they could be seen in flocks, chattering, sometimes fight- 
ing, bustling and flying about the trees. The whole afiair 
was evidently considered by the birds as of the highest 
importance. Shortly after the meeting they all separated, 
and were then observed by Mr. Fox and others to be 
paired for the season. In any district in which a species 
does not exist in large numbers, great assemblages cannot, 
of course, be held, and the same species may have differ- 
ent habits In different countries. For instance, I have 

® Quoted by Mr. T. W. W^ood in the 'Student,’ April, 1870, p. 12H. 

* Gould, * Hand-book of Birds of Australia,’ vol i. pp. 300, 308, 448 
461. On the ptarmigan, above alluded to, see Llojd, ibid. p. 129. 
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never met iii’itli any account of regular asscmtlagos of 
black game in Scotland , yet tliese assemblages are so ’^vell 
known in Germany and Scandinavia that they have spe- 
cial names, 

UiipcitT'cd Jiirds ^ — From the iacts now given j we may 
conclude that with birds belonging to widely-diffcreiit 
groups their courtship is often a prolonged^ delicate^ and 
troubiesorae afiair. There is even reason to snspeetj im- 
probable as this will at first appear, that some males and 
females of the same species, inhabiting the same district, 
do not always please each other, and in consequence do 
not pair. Many accounts have been published of either 
the male or female of a pair having been shot, and quickly 
replaced by another. This has been observed more fre- 
quently with the magpie than with any other bird, owing 
perhaps to its conspicuous appearance and nest. The 
illustrious Jenner states that in Wiltshire one of a pair 
was daily shot no less than seven times siiecessively, “ but 
all to no purpose, for the remaining magpie soon found 
another mate; ” aiid the last pair reared their young, A 
new partner is generally found on the succeeding day ; 
but Mr, Thompson gives the case of one being replaced 
on the evening of the same day. Even after the eggs are 
hatched, if one of the old birds is destroyed, a mate will 
often be found ; this occurred after an interval of two days, 
in a case recently observed by one of Sir J, Lubbock’s 
keepers/ The first and most obvious coiijeetiire is, that 
male magpies must be much more numerous than the fe- 
males I and tliat in the above cases, as well as in many oth- 
ers which could be given, the males alone had been killed. 
This apparently holds good in some instances, for the 

* On maf^iea^ Jermerj in ‘Phil. Tranaaci’ 1824, p. 11. Macgillivraj^, 
‘Hist. British Birda,^ toL i, p, 5^0. Thotnpaon, in ‘Amiala aud Mag, of 
Nat. niat,’ toI. vlii, 1S42, p, 4D4, 
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gainc-keepcrs in Ddaincre Forest assured Sir, Fox that 
the magpies and carrion-crows which they formerly killed 
in succession in large nninhers near their nests were all 
males ; and they accounted for this fact by the males be- 
ing easily killed while bringing food to the sitting females. 
Macgillivray, howcverj gives, on the authority of an ex- 
cellent observer, an instance of three magpies successively 
killed on the same nest, which were all females ; and an- 
other case of six magpies successively killed while sitting 
on the same eggs, which renders it probable that' most of 
them were females, though the male will sit on the eggs, 
as I hear from Mr* Fox, when the female is killed* 

Sir J. Lubbock’s game-keeper has repeatedly shot, but 
how many times he could not say, one of a pair of jays 
{^Garrulm glandariuii)^ and has never failed shortly after- 
ward to find the survivor rematched. The Rev\ W* D, 
Fox, Mr* F* Bond, and others, have shot one of a pair of 
carrion-crows {Conus corone)^ but the nest was soon 
again tenanted by a pair. These birds are rather com- 
mon; but the peregrine falcon {Ifhlco peregrimis) is rare, 
yet Mr. Thompson states that in Ireland “ if either an old 
male or female be killed in the breeding-season (not an 
uncommon circumstance), another mate is found within a 
very few days, so that the eyries, notwithstanding such 
casualties, are sure to turn out their complement of young.^’ 
Mr* Jenner Weir has known the same thing to occur willi 
the peregrine falcons at Beach y Head. The same observer 
infonns me that three kestrels, all males {Falco tinmmeu^ 
lus)^ were killed one after the other while attending the 
same nest ; tw^o of these were in mature plumage, and the 
third in the plumage of the previous year. Even wdth the 
rare golden eagle {Aquila chrysaMos)^ Sir. Birkbeck was 
assured by a trustworthy game-keeper in Scotland, that if 
one is killed, anotlicr is soon found* So wdth the W'hite 
owd {Strixfiarnmea)^ it has been observed that “the sur- 
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vivor readily found a mate, and the mischief went 
on.” 

White of Selborne, who gives the case of the owl, 
adds that he know a man who, from believing that par- 
tridges when paired were disturbed by the males fighting, 
used to shoot them ; and, though be had widowed the 
same female several times, she was always soon provided 
with a fresh partner* This same naturalist ordered the 
sparrows, which deprived the house-martins of their nests, 
to be shot : but the one which was left, “ be it cock or 
hen, presently procured a mate, and so for several times 
following.” I could add analogous cases relating to the 
chaffinch, nightingale, and redstart. With respect to the 
latter bird ( Fhmmcura ruticiUa)^ the writer remarks that 
it was by no means common in the neighborhood, and he 
expresses much surprise how the sitting female could so 
soon give effectual notice that slic was a widow* Mr* 
Jenner Weir has mentioned to me a nearly similar case : 
at Blackbeath he never sees or hears the note of the wild 
bullfinch, yet when one of his caged males has died, a 
wdld one in the course of a few days has generally come 
and perched near the wddowed female, whose call-note is 
far fi’om loud. I will give only one other fact, on the 
authority of this same observer ; one of a pair of starlings 
{Sturnus mdgarU) was shot in the morning ; by noon a 
new mate was found ; this was again shot, but before 
night the pair w\as complete; so that the disconsolate 
widow or widower was thrice consoled during the same 
day. Mr. Englcheart also informs mo that he used dur- 
ing several years to shoot one of a pair of starlings which 
built in a hole in a house at Elackheath ; but the loss was 
always immediately repaired. During one season he 
kept an account and found tliat he had shot tliirty-five 
birds from the same nest ; these consisted of both males 

? l^iit in what proportion he could not say : 
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neverthdess after all this ilestructiorij a hrood was 
reared.® 

These facts are certainly romarkahle. How is it that 
so many Birds arc ready immcdiatdy to replace a lost 
mate ? JlagpieSj jaySj carrion-crows, partridges, and 
some other Birds, are never seen during the spring by 
theinselves, and these ofier at first sight the most perplex- 
ing case. But birds of the same sex, although of course 
not truly paired, sometimes live in pairs or in small par- 
ties, as is known to be tlic case with pigeons and par- 
tridges, Birds also sometimes live in triplets, as has been 
observed with starlings, carriomcrows, parrots, and par- 
tridges* With partridges two females have been known 
to live with one male, and two males with one female. 
In all such cases it is probable tliat the union would be 
easily broken, TJie males of certain birds may occasion- 
ally be lieard pouring forth tlieir love-song long after the 
proper time, showing that they liavc either lost or never 
gained a mate. Death from accident or disease of either 
one of a pair, would leave the other bird free and single ; 
and there is reason to believe that female birds duriiiirthe 
breeding-season are especially liable to premature death. 
Again, birds which have had their nests destroyed, or 
barren pairs, or retarded individuals, would easily be in- 
duced to desert their mates, and ^vould probably be glad 
to take what sliarc they could of the pleasures and duties 
of rearing oftsi)ritig, although not their owm/ Such cou- 

* Ou tlie Peregrine fsi.Icon see Thompson, *Nat, Hist, of Ireland: 
Birds,’ vol. L 1849, p. 39, On ovrls, sparrows, and partridges, see White, 

* Nat* Hist, of Selbome,’ edit, of 1S25, toI. i. p, 139, On the Pht^meura, 
see Loudon’s ^ Mag, of Nat. Hist.' vol, viL 1SS4, p. 245. Brebm Thier- 
leben,' B, iv, s. 991) also alludes to cases of birds thrice mated during 
same day* 

^ See White ('Nat* Hist, of Selbonic,’ 1825, vol, I p, 140) on the ex- 
istence, early in the season, of small coveys of male partridges, of which 
fact I have heard other instances. See Jenner, on the retarded state of 
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tingeiicics as these probably explain most of the foregoing 
cases/ Nevertheless it is a strange foot tliat within the 
same district, during the height of the broeding-season, 
there should be so many males and females always ready 
to repair the loss of a mated bird. Why do not such 
spare birds immediately pair together ? Have we not 
eonie reason to suspect, and the suspicion Las occurred to 
Mr, Jenner Weir, that inasmuch as the act of courtship 
appears to he with many birds a prolonged and tedious 
afiair, so it occasionally happens that certain males and 
females do not succeed, during the proper season, in ex- 
citing each other’s love, and consequently do not pair ? 
This suspicion will appear somewhat less improbable after 
we liave seen wbat strong antipathies and preferences fe- 
male birds occasionally evince toward particular males. 



Mental QtialUies of Dirds and their Taste for the 
BeautifuL—YiQioTQ we discuss any further the question 
whether the females select the more attractive males, or 

the generative orgaus in certain birds, in ‘Phil, Transact.^ 1S24. In re- 
gard to birds living in triplets, I owe to Mr, Jeimer Weir the eases of 
the starling and parrots, and to Mr, Pox, of partridges; on carrion-crows, 
Bee the ‘Pield,* 1868, p. 41fl. On various male birds singing after the 
proper period, sec Kev, L. Jenyns, ^Observations In Natural Ilistory/ 
1846, p. 87. 

* The following ease has been given (‘ The Times,’ 1808) by 

the Rev* P. 0, Morris, on the authority of the Bon* and Rev. 0* W. Por- 
es ter, The game-keeper here found a hawk’s nest this year, with five 
young ones in it. He took four and killed them, but kft one with ita 
wings clipped as a decoy to destroy the old ones by* They were both 
ehot next day in the act of feeding the young one, and the keeper thought 
it was done with. The next day he came again and found two other 
charitable hawks, who had come with an adopted feeling to succor the 
orphan* These two he killed, and then left the nest* On rctunilng af- 
terward ho found two more eharitablo indiviJimla on the same errand of 
mercy. One of these he killed ; the other he also shot, but could not 
find. No more came on the like fruitless errand,’^ 
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accept the first whom they may encoiiiiterj it will be ad- 
visable briefly to consider the mental powers of birds* 
Their reason is gencrallyj and pcrliaps justly, ranked as 
low; yet some facts could be given® leading to. an oppo- 
site conclusion. Low powers of reasoning, however, are 
compatible, as we sec with mankind, with strong attec- 
tions, acute perception, ami a taste for the beautiful ; and 
it is with these latter qualities that we are here concerned. 
It h as often been said that parrots become so deeply at- 
tached to each other that when one dies the other for a 
longtime pines; but Mr, Jenner Weir thinks that with 
most birds the strength of their affection has been much 
exaggerated, hTevertheless Avhen one of a pair in a state 
of nature has been shot, the survivor has been heard for 
d.^3 afterward uttering a plaintive call; and Mr. St. John 
gives various facts proving the attachment of mated 
birds. Starlings, however, as we have seen, may he con- 
soled thrice in tiie same day for the loss of their mates. 
In the Zoological Gardens parrots have clearly recognized 
their former masters after an interval of some months. 
Pigeons have such excellent local memories that they 
have been known to return to their former homes after an 
interval of nine months, yet, as I hear from ^Ir. Harrison 
Weir, if a pair which would naturally remain mated for 
life he separated for a few weeks during the winter and 
matched with other birds, the two, whenbrouglit together 
again, rarely, if ever, recognize each other. 

Birds sometimes exhibit benevolent feelings; they will 

^ For instance, Mr, Tarrell states Hist. British Birds,’ toI, ilL 1845, 
p. B86) that a gull was not able to swallow a small bird which bad been 
given to it. The gull “ paused for a moment, and then, as if suddenly 
recollecting himself, ran off at full speed to a pan of water, shook tho 
bird about in it until ivcll soaked, aud immediatelj gulped it down* 
jBiuce that time he invariably had recourse to the same expedient in 
similar cases,” 

*Tonr in EutUcrlandshirc,’ vol, i. 1849, p, 185. 
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feed tlic deserted yoimg even of distinct species, but this 
perhaps ought to be considered as a mistaken instinct- 
They Avill also feed, as shown in an earlier part of this 
work, adult birds of their own species which have become 
blind- Mr. Buxton gives a curious account of a parrot 
which took care of a frost-bitten and crippled bird of a 
distinct species, cleansed her feathers and defended her 
from tlie attacks of the other parrots which roamed freely 
about his garden. It is a still more curious fact that 
these birds apparently evince some sympathy for the 
pleasures of their fellows. When a pair of cockatoos 
made a nest in an acacia-tree, “ it w%as ridiculous to see 
the extravagant interest taken in the matter by the others 
of tne same species.” These parrots, also, evinced un- 
bounded curiosity, and clearly had ‘^thc idea of property 
and possession,” ” 

Birds possess acute powers of observation. Every 
mated bird, of course, recognizes its fellow. Audubon 
states that with the mocking-thrushes of the United States 
{Mimus 2>oli/fflottm) a certain mimher remain all the year 
round in Louisiana, while the others migrate to the East- 
ern States j these latter, on tlieir return, are instantly 
recognized, and always attacked, by their Southern breth- 
ren. Birds under confinement distinguish different per- 
sons, as is proYed by the strong and permanent antipathy 
or affection which they show, without any apparent cause, 
toward certain individuals. I liave heard of numerous 
instances wdth jays, partridges, canaries, and especially 
bullfinches. Mr. Hussy has described in how extraordi- 
nary a manner a tame partridge recognized everybody ; 
and its likes and dislikes were very strong. This bird 
seemed “ fond of gay colors, and no new gown or cap 

Acclimatization of Parrota/ by C* Baxton, M. P. * Aiinala aud 
Mag. of Nat. Hist.- Nov. ISOS, p. 381. 
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coulil lie put on \vitliout catching his attention.”*^ Mr. 
Hewitt liiiB carefully described tlie habits of some ducks 
(recently descended from wild birds), which, at the ap- 
proach of a strange dog or cat, would rush headlong into 
the water, and exhaust themselves in their attempts to es- 
cape j but they knew so well Mr, Hewitt’s own dogs and 
cats that they would lie down and bask in the sun close to 
them. They always moved away from a strange man, 
and so they would from the lady who attended them if 
slie made any great change in her dress, Audubon relates 
that lie reared and tamed a -wild-turkey -which always ran 
away from any strange dog ; this bird escaped into the 
woods, and some days afterward Audubon saw, as ho 
thought, a wild-turkey, and made his dog chase it ; but to 
his astonishment, the bird did not run away, and the dog, 
when he came up, did not attack the bird, for they mutu- 
ally recognized each other as old friends.^^ 

Mr. Jenucr Weir is convinced that birds pay particu- 
lar attention to the colors of other birds, sometimes out of 
jealousy, and sometimes as a sign of kinship. Thus he 
turned a rced-buntiug (Mnberim schmfiieulm)^ which had 
acquired its black head, into his aviary, and the new-comer 
was not noticed by any bird, except by a bullfinch, which 
is likewise black-headed. This bullfinch was a very quiet 
bird, and had never before quarrelled with any of its com- 
rades, including another reed-bunting, which had not as 
yet become black-headed: but the rccd-bunting with a 
black head was so unmercifully treated, that it had to be 
removed. Mr, Weir was also obliged to turn out a robin, 
as it fiercely attacked all birds with any red in their plu- 
mage, but no other kinds ; it actually killed a red-breasted 

‘The Zoologist; 1847 - 184 S, p. 1602- 

Hewitt on wild ducks, ‘Journal of Ilorticultiire,^ Jan, 1863, p. 
39. Audubon on the wild-turkey, ‘Ornith. Ifio^rraphyj* \ ol i. p. 14. On 
the mocking thruj^b, ibid. vol. L p. 110. 
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crossbill^ aiiJ nciirly killed a goklfineli, Oa the other 
hand, he has observed tliat some birds, ^vhel^ first intro- 
duced into Ills aviary, fly toward the species which ro 
semble them most in color, and settle by their sides. 

As male birds display with bo much care their fine 
plumage and other ornaments in the presence of the fe- 
males, it is obviously j>robable that these appreciate the 
beauty of their suitors. It is, however, difficult to obtain 
direct evidenco of their capacity to appreciate beauty. 
When birds gaze at themselves in a looking-glass ( of 
which many instances have been recorded) we cannot feel 
sure that it is not from jealousy at a supposed rival, 
tliousch this is not the conclusion of some observers. In 
other cases it is difficult to distinguish between mere curb 
osity and admiration* It is perhaps the former feeling 
which, as stated by Lord Lilford,** attracts the Ruff 
strongly toward any bright object, so that, in the Ionian 
Islands, it “ will dart down to a bright-colored handker- 
chief, regardless of repeated shots,’^ The common lark is 
drawn down from the sky, and is caught in large numbers, 
by a small mirror made to move and glitter in the sun. 
Is it admiration or curiosity which leads the magpie, 
raven, and some other birds, to steal and secrete bright 
objects, such as silver articles or jewels ? 

Mr. Gould states that certain humming-birds decorate 
the outside of their nests “ with the utmost taste ; they 
instinctively fasten thereon beautiful pieces of flat lichen, 
the larger pieces in the middle, and the smaller on the part 
attached to the branch. Now and then a pretty feather 
is intertwined or fastened to the outer sides, the stem 
being always so placed that the feather stands out beyond 
the surface,’’ The best evidence, however, of a taste for 
the beautiful is afforded by the three genera of Austnaliaii 
bower-birds already mentioned. Their bowers (see Fig. 

» The ‘ Ibis,’ vot. ii. ISOO, p. 31-t. 
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4(5, p. G7), where the sexea congregate and play strange 
antics, arc dlfiercntly constructed, but what most concerns 
us is, that they are decorated in a different manner by the 
several species. The Satin bower*bird collects gayly-cob 
ored articles, such as the blue tail-feathers of parrakcets, 
bleached bones and sliells, whidi it sticks between the 
twigs, or arranges at the entrance, Mr. Gould found in 
one a neatly-worked stone tomahawk and a slip of 

blue cotton, evidently procured from a native encampment. 
These objects are continually rearranged, and carried about 
by the birds while at play. The bower of the Spotted 
bower-bird “ is beautifully lined wdth tall grasses, so dis- 
posed that the heads nearly meet, and the decorations are 
very profuse,” Koiiud stones are used to keep the grass- 
stems in their proper places, and to make divergent paths 
leading to the bower. The stones and shells are often 
brought from a great distance. The Regent-bird, as de- 
scribed by Mr. Ramsay, ornaments its short bower with 
bleached laud-shells belonging to five or six species, and 
with berries of various colors, blue, red, and black, which 
give it when fresh a very pretty appearance. Besides 
these there were several newly-picked leaves and young 
shoots of a pinkish color, the whole sliowing a decided 
taste for the beautiful.” Well may Mr, Gould say these 
highly-decorated halls of assembly must be regarded as 
the most wonderful instances of bird-architecture yet dis- 
covered ; ” and the taste, as we see, of the several species 
certainly differs, 

Preference for Particular Males by the Females,— 
Having made these preliminary remarks on the discrimb 

On the omnmented ncstti of hummiii^r-birds, Gould ^ ‘Introduction 
to the Trocbilidw, 1861, p. 111. On the bouer^blrda, Gould^ ^Hand-book 
to the of Auatriilla,' 1866, voL i. pp. 411-461. Mr, Hamsay in the 
‘Ibis,’ 1867, p. 45G. 
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nation and taste of birds, I will give all the facts known 
to mo, which boar on the preference shown by the female 
for particular males. It is certain that distinct species of 
birds occasionally pair in a state of nature and produce 
hybrids. Many instances could be given; thus Maegil- 
livray relates how a male blackbird and female thrush 
“fell in love with each other,” and produced offspring.” 
Several years ago eighteen cases Iiad been recorded of 
the occurrence in Great Britain of hybrids between the 
black grouse and pheasant ; " but most of these cases inay 
perhaps be accounted for by solitary birds not finding one 
of their own species to pair with. With other birds, as 
Mr. Jenner Weir has reason to helieve, hybrids are some- 
times the result of the casual intercourse ofbirds building 
in close proximity. But these remarks do not apply to the 
many recorded instances of tamed or domestic birds, be- 
longing to distinct species, Avliich have become absolutely 
fascinated with each other, although living with their own 
species* Thus Waterton states that out of a flock of 
twenty-three Canada geese, a female paired with a solitary 
Bernicle gander, although so different in appearance and 
size ; and they produced hybrid offspring, A male Wig- 
eon {^lareca penelope)y living with females of the same 
species, has been known to pair with a Pintail duck, Quer- 
quedula acuta. Lloyd describes the remarkable attach- 
ment between a shield-drake {Tadorna vuljmnser) and a 
common duck. Many additional instances could he given ; 
and the Kev* E. S. Dixon remarks that “ those who have 

* nist, of British Birds/ toI* iL p. G2. 

” * Zoologist/ 18fl3-1854, p. 3946, 

Waterton, ^Essays on Nat, Hist.^ 2d scries, pp. 42, 11^* For tbe 
following statements, see, on the wigeon, Loudon^a ^ Mag, of Nat, nist.^ 
voL ix, p, GIG ; L, Lloyd, ‘ ScandinaYiati Adventures/ voL i 18fi4, p, 452 ; 
Dixon, ‘Ornamental and Domestic Fonliry/ p, 137; Hewitt, in ‘Journal 
of Horticulture,^ Jan, 13, 1663, p. 40; Ecchstem, ‘Stubenvogd/ 1810, 
& 230. 
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kept many clifFercnt Bpecies of geese together, well know 
what unaccountable attachments they are frecpiently form- 
ing, and that they arc quite as likely to pair and rear 
young with individuals of a race (species) apparently the 
most alien to tliomselves, as with their own stock.” 

Tl le Rev. W. D. Fox informs me tliat he possessed at 
the same time a pair of Chinese geese (jlnser ci/^noides)y 
and a common gander with three geese. The two lots 
kept quite separate, until the Chinese gander seduced one 
of the common geese to live with him. Jloreover, of the 
young birds hatched from the eggs of the common geese, 
only four were pure, the other eighteen proving hybrids j 
so that the Chinese gander seems to have had prepotent 
charms over the common gander* I will give only one 
other case j Mr, Hewitt states that a wild-duck, reared in 
captivity, after breeding a couple of seasons with her own 
mallard, at once shook him off on my placing a male Pin- 
tail on the water. It was evidently a case of love at first 
sight, for she swam about the new-comer caressingly, 
though he appeared evidently alarmed and averse to her 
overtures of affection. From that hour she forgot her old 
partner* Winter j^assed by, and the next spring the Pintail 
seemed to have become a convert to her blandishments, 
for they nested and produced seven or eight young ones,” 



What the charm may have been in these several eases, 
beyond mere novelty, we cannot oven conjecture. Color, 
however, sometimes comes into play ; for in order to raise 
hybrids from the siskin spinus) and the canary, 

it is miieh the best plan, according to Bechstein, to place 
birds of the same tint together. Mr. Jeiiner Weir turned 
a female canary into his aviary, ivhere there were male 
linnets, goldfinches, siskins, greenfinches, chaffinches, and 
other birds, in order to see which she would choose ; but 
tliere never was any doubt, and the grcentiucli canied the 
day. Tljcy paired and produced hybrid offspring. 




Darwin Online: courtesy of University of Oklahoma Libraries 






CiTAP, XIW] PREFErvEXCE BY THE FEMALE. 



Ill 



ith the members of the same species tiic fact of the 
female preferring to pair witli one male rather than ^vith 
another is not so likely to excite attention, as when this 
occurs between distinct species. Such cases can best he 
observed with domesticated or confined birds ; but these 
arc often pampered by high feeding, and sometimes have 
their instincts vitiated to an extreme degree. Of this lat- 
ter fact I could give siiflBcient proofs with pigeons, and 
especially with fowls, but tlicy cannot be here related. 
\ itiated instincts may also account for sonic of the hybrid 

unions above referred to: but in many of these cases the 

' *1 

birds were allowed to range freely over large ponds, and 
there is no reason to suppose that they were unnaturally 
stimulated by high feeding. 

With respect to birds in a state of nature, the first and 
most obvious supposition which will occur to every one is 
that the female at the proper season accepts the first male 
whom she may encounter ; but she has at least the oppor- 
tunity for exerting a choice, as she is almost invariahly 
pursued by many males. Audubon — and we must remem- 
ber that he spent a long lilc in prowling about the forests 
of the United States and observing the birds — does not 
doubt that the female deliberately chooses licr mate ; thus, 
speaking of a woodpecker, he says the hen is followed by 
half a dozen gay suitors, who continue performing strange 
antics, “until a marked preference is shown for one.” 
The female of the red-winged starling (Af/elwiis phmTiiee- 
iis) is likewise pursued by several males, “ until, becoming 
fiitigued, she alights, receives their addresses, and soon 
makes a choice.” He describes also how several male 
night-jars repeatedly plunge through the air with as- 
tonishing rapidity, suddenly turning, and thus making a 
singular noise ; “ but no sooner has the female made her 
choice, than tlic otlier males are driven away,” With one 
of the vultures {Cathar(es aura) of the United States, 
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parties of eight or ten or more males and females assem- 
ble on fallen logs, “cxJiibiting the strongest desire to 
please nintuallyj’^ and after many caressesj each male 
leads off his partner on the ’vviiig. Audubon likewise care- 
fully observed the wild flocks of Canada geese {Afiser 
Canade7isis)^ and gives a graphic description of their 
love-auties; he says that the birds which had been pre- 
viously mated “ renewed their courtship as early as the 
month of January, while the others w’ould be contend- 
ing or coquetting for hours every day, until all seemed 
satisfied wdth the choice they had made, after which, al- 
though they remained together, any person could easily 
perceive that they tvere careful to keep in pairs. I have 
observed also that the older the birds, the shorter were 
the preliminaries of their courtship. Tlie bachelors and 
old maids, whether in regret or not caring to be disturbed 
by the bustle, quietly moved aside and lay down at some 
distance from the rest,” JIany similar statements with 
respect to other birds could be cited from this same ob- 
server. 

Turning now to domesticated and confined birds, I 
will commence by giving what little I have learned re- 
specting the courtship of fowls. I have received long let- 
ters on this subject ftom Messrs, Hewitt and Tegetmeier, 
and almost an essay from the late Mr, Brent. It will be 
admitted by every one that these gentlemen, bo well 
known from their published w- orks, are careful and expe- 
rienced observers. They do not believe that the females 
prefer certain males on account of the beauty of their plu- 
mage ; but some allowance must be made for the artificial 
state under which they have long been kept. Mr. Teget- 
raeier is convinced that a game-cock, though disfigured 
by being dubbed with his hackles trimmed, would be ae- 

Audubon, ‘ Omitholog, Biography,^ vol. i, pp, ISl, 349 ; vol iu pp 
12, 2V5 ; vol. ill, p. 2, 
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ceptod aa readily as a male rotaiding all his natural orna- 
ments, 3Ir* Brent, lio^veyer, admits that the beauty of 
the male probably aids in exckitig the female ; and her 
actpiiescenee is necesBary. Mr, Hewitt is convinced that 
the union is by no means left to mere chance, for the fe- 
male almost invariably prefers the most vigorous j defiant, 
and mettlesome male ; hence it is almost useless, as he re- 
marks, to attempt true breeding if a game-coek in good 
health and condition runs the locality, for almost every 
hen on leaving the roosting-place will resort to the game- 
coek, even though that bird may not actually drive away 
the male of her own variety,” Under ordinary circum- 
stances the mnles and females of the fowl seem to come to 
a mutual understanding hy means of certain gestures, 
described to me by Mr* Brent, But hens will often avoid 
the officious attentions of young males. Old hens, and 
hens of a pugnacious disposition, as the same writer in- 
forms me, dislike strange males, and %vill not yield until 
w'cll beaten into compliance* Ferguson, however, de- 
scribes how a quarrelsome hen was subdued by tlie gentle 
courtship of a Shanghai cock.“* 

There is reason to believe that pigeons of both sexes 
prefer pairing ;svdth birds of the same breed ; and dove- 
cot-pigeons dislike all the highly improved breeds* Mr, 
Harrison Weir has lately heard from a tnistw^or thy ob- 
server, who kcejis blue pigeons, that these drive away all 
other colored varieties, such as wffiite, red, and yellow ; 
and from another observer, that a female dun carrier 
could not be matched, after repeated trials, with a black 
male, but immediately paired with a diiii. Generally col- 
or alone appears to have little influence on the pairing of 
pigeons. Mr* Tcgctmcier, at my request, stained some 

‘ Rare and Prize Poultry,’ I654j p* 

* The Viiriation of Animals and Plants under DoraesticatioV ''^^1* 
p. 103. 
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of his birds with ni agent a, but they were not much no- 
ticed by the others. 

Female pigeons occasionally feel a strong antipathy 
toward certain rnaleSj without any assignable cause. 
Thus 31JL Boitard and Corbie, wdiose experience ex- 
tended over forty-five years, state : “ Qiiand nno feme lie 
eprouve de U anti path ie pour nii male avee leqiiel on veut 
Taccoupler, malgro tons Ics feux de Tamoiir, malgre Pal- 
piste et le ch^ncyis dont on la noiirrit pour augmentcr son 
ardeurj malgre un emprisonnement de six mois et mSme 
d’un aUj elle refuse coustamment scs caresses ; les avances 
einprcsseeSj les agaceries, les tournoiemens, les tendres 
roucoulemens, rien ne pent lui plairc ni Pemouyoir ; gonflee, 
boudeuse, blottie dans un coin de sa prison, elle n’en sort 
qnc pour boire et manger, ou pour repousscr avec une 
espfecc de rage des caresses devemies trop pressantesP’ “ 
Ou the other hand, Mr, Harrison Weir has himself ob- 
served, and has heard from several breeders, that a female 
pigeon will occasionally take a strong fancy for a particu- 
lar male, and will desert her owm mate for him. Some 
females, according to another experienced observer, Kie- 
del,” are of a profligate disposition, and prefer almost any 
stranger to their own mate. Some amorous males, called 
by our English fanciers “ gay birds,’’ are so successful in 
their gallantries, that, as Mn IT. Weir informs me, they 
must be shut up, on account of the mischief which they 
cause. 

Wild-turkeys in the United States, according to Au- 
dubon, sometimes pay their addresses to the domesti- 
cated females, and are generally received )>y them w ith 

“ lioitard and Corbin, ^Lca rigeons,^ 1824, p. 12. Froaper Lucas 
(‘Traits de Pllfired. Nat.’ tome il 18D0, p. 20G) Ima hi ms^lt* observed 
nearly eimilar facta (vith pif^eous, 

*Dio Taubenzucht,’ 1824, s. 66. 
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great pleasure/’ So tliat these females apparently prefer 
the wild to their own n\ales/* 

Here is a more curious case. Sir R. Heron during 
many years kept an account of the habits of the peafowfj 
which he bred in largo numbers, lie states that “ the 
hens have frequently great preference to a particular pea- 
cock, They were all so fond of an old pied eock, that one 
5 car, when lie w^as confined though still in viewj they 
ere constantly assembled close to the trellis-walls of liis 
prison, and would not sufler a japanned peacock to touch 
them. On his being let out in the autumn, the oldest of 
the hens instantly courted liini, and was successful in. her 
courtship. The next year he was shut up in a stable, and 
then the hens all courted his rival.” This rival was a 
japanned or black-winged peacock, which to our eyes is a 
more beautiful bird than the common kind. 

Lichtenstein, who was a good observer and had excel- 
lent opportunities of observation at the Ca 2 >e of Good 
Hope, assured Eudolphi that the female widow-bird 
( Chera progne) disowns the male, wdien robbed of the 
long tail-feathers with which he is ornamented during the 
breeding-season. I presume that this observation must 
have been made on birds under confinement/* Here is 
another striking case ; Hr, Jaeger, director of the Zoo- 
logical Gardens of Vienna, states that a male silver-pheas- 
ant, W'ho had been trinmjjhant over the otlior males and 
w'as the accepted lover of the females, had his ornamental 
plumage spoiled. He was then immediately superseded 

‘ Omitliological Biography,’ vol. i. p. 3 3* 

®'**rroc. Zool. Soc.’ 1S35, p. G4. Thcjnpamietl peacock is consid- 
creil by Mr, Sclaier as a distinct species, and has been named Pavo iiu 
ffrijimnis. 

Rudolphi, *Beytrage znr Anthropologic/ 183 2, s, 184, 

‘ Die Darwiii’schc Theorie, und ihre Stelltiiig z\i Moral uud Bcligion/ 
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by a rival, Avho got the upper hand and afterward led the 
flock, 

Kot only does the female exert a choice, but in some 
few cases she courts the male, or even fights for his poji- 
session* Sir R. Heron states that, with peafowl, the first 
advances are always made by the female ; something of 
the same kind takes place, according to Audubon, with 
the older females of the wild-turkey. With the caper- 
cailzie, the females flit round the male, while he ia parad- 
ing at one of the places of assemblage, and solicit his 
attention,’*® We have seen that a tame wild-duck seduced 
after a long coiirtsliip an unwilling Pintail drake. Mn 
Bartlett believes that the Lophophorus, like many other 
gallinaceous birds, is naturally polygamous, but two 
females cannot be placed in the same cage with a male, as 
they fight so iniicli together* The following instance o± 
rivalry is more surprising as it relates to bullfinches, which 
usually pair for life* Mr, Jenner Weir introduced a dull- 
colored and Ugly female into his aviary, and she immedi- 
ately attacked another mated female so unmercifully that 
the latter had to be separated. The new female did all 
the courtship, and was at last successful, for she paired 
with the male; but after a time she met with a just re- 
tribution, for, ceasing to be pugnacious, Mr. Weir replaced 
the old female, and the male then deserted his new and 
returned to liis old love* 

111 all ordinary cases the male is so eager that lie will 
accept any female, and does not, as far as we can judge, 
prefer one to the other ; but exceptions to this rule, as we 
shall hereafter see, apparently occur in some few groups. 
With domesticated birds, I have hoard of only one case in 

Iq regard to peafowl, sco Sir R, Heron, ^Proc* Zoolog* Soc/ ISt'JS, 
p* 64, and tlio Rev, E. S. Diion, ‘Ornamental Poultry,’ 1848, p. 8. For 
the turkey, Audubon, ibid, p, 4, For tho capercailzie, Lloyd, ‘Game- 
Birds of Sweden,’ 1867, p* 28. 
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Avliicli the males show any preference for particular fe- 
males, namely, that of the domestic cock, T\dio, according 
to tlie high authonty of Mr. Hewitt, prefers the younge^' 
to the older hens. On the other hand, in efieeting hybrid 
unions bet\veon the male pheasant and common hens, Mr. 
Hewitt is convinced that the pheasant invariably prefers 
the older birds. Ho does not appear to be in the least 
influenced by their color, but is most capricious in his 
attach incnts/^ From some inexplicable cause he shows 

the most determhied aversion to certain hens, which no 
cai'e on the part of the breeder can overcome. Some hens, 
as Mr. Hewitt informs me, arc quite unattractive even to 
the males of tlieir own species, so that they may be kept 
with several cocks during a whole season, and not one egg 
out of forty or fifty wdll prove fertile. On the other hand, 
w'ith the Long-tailed duck {Ilarelda glacialis)^ “it has 
been remarked,” says M. Ekstrom, “that certain females 
arc much more courted than the rest. Frequently, indeed, 
one sees an individual surrounded by six or eight amorous 
males.” Whether this statement is credible, I know not \ 
but the native sportsmen shoot these females in order to 
stuff them as decoys/*^ 

With respect to female birds feeling a preference for 
particular males, we must bear in mind that we can judge 
of choice being exerted, only by placing ourselves in 
imagination in the same position. If an inhabitant of 
another planet were to behold a number of young rustics 
at a fair, courting and quarrelling over a pretty girl, like 
birds at one of their places of assemblage, he would be 
able to infer that she had the powder of choice only by ob- 
serving the eagerness of the wooers to please her, and to 
display their finery. Now' w ith birds, the evidence stands 
thus; they have acute powers of observation, and they 

** Mr, Howittj quoted in * Togetmoier'a Poultry-Book/ 186&, p* 165. 

Quoted in Lloyd's * GoniQ-BirdB of Swodeu,^ p. 346, 
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ecetn to liave some taste for the hcaiitifal both in color 
and sound. It is certain that the females occasionally ex- 
hibit, from unknown causes, the strongest antipathies and 
preferences for particular males. Wlien the sexes differ 
in color or in other ornaments, the males with rare excep- 
tions are the most highly decorated, either permanently 
or temporarily during the breeding-season. They sedti- 
lously display their various ornaments, exert their voices, 
and perform strange antics in the presence of the females. 
Even well-armed males, who, it might have been thought, 
would have altogether depended for success on the law of 
battle, are in most cases highly ornamented ; and their 
ornaments have been acquired at the expense of some loss 
of power. In other cases ornaments liave been acquired, 
at the cost of increased risk from birds and beasts of prey. 
With various species many individuals of both sexes con- 
gregate at the same spot, and their courtship is a pro- 
longed affair. There is even reason to suspect that the 
males and females Trvithin the same district do not always 
succeed in pleasing each other and pairing. 

What, then, are we to conclude from these facts and 
considerations ? Does the male parade bis charms w'ith 
so much pomp and rivalry for no purpose ? Are we not 
justified in believing that the female exerts a choice, and 
that she receives the addresses of the male w^ho pleases 
her most? It is not probable that she consciously delib- 
erates ; but she is most excited or attracted by tlie most 
beautiful, or melodious, or gallant males, Nor need it be 
supposed that the female studies each stripe or spot of 
color I that the peahen, for instance, admires each detail 
in the gorgeous train of the peacock— she is probably 
struck only by the general eficct Nevertheless, after hear- 
ing how carefully the male Argus pheasant displays his 
elegant primary wing-featlicrs, and erects his ocollated 
plumes in the right position for their full efiect ; or again, 
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how the male goldfinch alternately displays his gold-be- 
spangled wings, wo ought not to feel too sure that the 
female does not attend to each detail of beauty. We can 
judge, as already remarked, of clioico being exerted, only 
from the analogy of our own minds; and the mental 
powers of hirds, if reason be excliidedj do not fundamen- 
tally differ from ours. From these various considcrationa 
we may conclude that the pairing of birds is not left to 
chance ; but that those maleSj, which arc best able by their 
various charms to please or excite the femalCj are under 
ordinary circumstances accepted. If this be admitted, 
there is not much clifBculty in understanding how male 
birds have gradually acquired their ornamental characters. 
All animals present individual differences, and as man can 
modify his domesticated birds by selecting the individuals 
which appear to him the most beautiful, so the habitual or 
even occasional preference by the female of the more at- 
tractive males would almost certainly lead to their modi- 
fication ; and such modifications might in the course of * 
time be augmented to almost any extent, compatible with 
the existence of the species, 

Variabilit}/ of l^irds^ and especially of their Secondary 
Sexual Variability and inheritance are the 

foundations for the work of selection. That domesticated 
birds have varied greatly, ther variations being inherited, 
is certain. That birds in a state of nature present indi- 
vidual differences is admitted by every one ; and that 
they have sometimes been modified into distinct races, is 
generally admitted, Variations arc of two kinds, which 

According to Er, Blaama (*lbis/ toI il ISCOj p. 297), there are 
425 indubitable species of birds which breed in Europe, besides 60 
forms, which are frequently regarded as distinct species. Of the latter, 
Blasiua thinks that only 10 are really doubtful, and that the other 50 
ought to be united with their nearest aliics; but this shows that there 
must be a conaidc ruble amount of variation with some of our European 
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iii&oiisibly graclnnte Into eacli other, namely, Blight tlifier- 
ences between all the members of tlio same species, and 
more strongly-marked deyiallona i^rhich occur only occa- 
sionally, These latter are rare with birds In a state of 
nature, and it is very doubtful whctlier they have often 
been preserved through selection, and then transmitted to 
succeeding generations.” jHevei"theless, it may be worth 
while to give the few cases relating cliicfly to color (sim- 
ple albmisin and melanism being excluded), which I have 
been able to collect. 

Mr, Gould is well known rarely to admit the existence 
of varieties, for he esteems very slight diftereiices as spe- 
cific ; now he states that near Bogota certain humming- 
birds belonging to the genus Cynantluis are divided into 
two or three races or varieties, which difler from each 
other in the coloring of the tail— ^ some having the whole 
of the feathers blue, while others have the eight central 
ones tipped wdth beautiful green.” It does not appear 

* that intermediate gradations have been observed m this 

* 

birds. It is also an unsettled point with naturalists^ whether several 
North Americau birds ought to bo ranked as specifically distinct from 
the corresponding European species. 

83 i Origin of Species,’ fifth edit p. 104. I had always per- 

ceived that rare and strongly-marked deyialions of structure, deserving 
to be called monstrosities, could seldom be preserved through natural 
selection, and that the preservation of even highly-benefieial variations 
would depend to a certain extent on chance. I had also fully appre- 
ciated the importance of mere individual differences, and this led me to 
insist BO strongly on the importance of that unconscious form of selection 
by man, which follows from the preservation of the most vahieti individ- 
uals of each breed, without any intention on his part to modify the char- 
acters of the breed. But until 1 read an able article lu the ‘North Brit^ 
ish Review * (March, XSG'T, p. 289, et sey.), which has been of more use to 
me than any other Review, I did not see how great the chances were 
against the preservation of variations, whether slight or strongly pro- 
nounced, occurring only in single individuals. 

“ ^ Introduct. to tbo Troehllidic/ p, 102. 
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or tho following cases. I]i the males alono of one of the 
Australian parrakeetS “ the thighs in some are scarlet, in 
others grass-green.” In another parrakeet of the same 
country *‘some individuals have the band across the wing- 
coveitB bright-yellow, while in others the same part is 
tinged with red,”®* In the United States some few of the 
males of the Scarlet Tanager {^T<xii€igT€i Tuhvci^ Lave 
beautiful transverse band of glowing red on tlie smaller 
wing-coverts ; ” but this variation seems to be somewhat 
rare, bo that its preservation through sexual selection 
would follow only under unusually favorable eircum- 
staiiees. In l^engal the Honey buzzard oristutit) 

bas either a small rudiinental crest on its head, or none at 
ail ; so slight a diifereiice, however, would not have been 
worth notice, had not this same species possessed in 
Southern India “ a well-marked occipital crest formed of 
several graduated feathers.” 

The loll owing case is in some respects more interest- 
ing : A pied variety of tlic raven, wdth the head, breast, 
abdomen, and parts of the wings and tail-feathers w'hite, 
is confined to the Feroe Islands. It is not very rare there, 
for Graba saw during his visit from eight to ten living 
specimens. Although the characters of this variety are 
not quite constant, yet it has been named by several dis- 
tinguished ornithologists as a distinct species. The fact 
of the pied birds being pursued and persecuted witli 
much clamor by the other ravens of the island w^as the 
chief cause w^bicb led Brfinnich to conclude that it w^as 
specifically distinct ■ but this is now known to be an 
error.*’ 

^ Gmild, * TTand-book of Birds of Australia/ vol. ii, pp. 32^ 68, 
Audubon, * Ornithology BiograpLy/ 183fi, toL W. p, 389, 

** Jerdon, ‘Birds of Itidm/ yol. i. p. 100; and Mr, Blytlij in ‘ Ijand 
and Water/ 1868 j p, 38 1 , 

^ Gruba, ‘Tagebudi, Hclse nach Faro/ 1830, s. 51-64. Macgillivray 
British Birds/ vol. iii. p. 746. ‘Ibis/ vol, v. 1863, p. 469. 
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variety of the t'omnion CTiiilleMiot ( tvoil^) is found ^ 
and 'in Foroe, one out of every five birds, according to 
Grata’s estimation, consists of this variety. It is charac- 
terized by a pure white ring round the eye, with a curved 
narrow white line, an inch and a half in length, extending 
back from tlie ring* This corisiiicuoiis character lias caused 
the bird to be ranked by several ornithologists as a dis- 
tinct species under the name of TI, laoryynans^ but it is 
now known to be merely a variety. It often pairs with 
the common kind, yet intermediate gradations have never 
been seen ; nor is this surprising, for variations which ap- 
pear suddenly are often, as I have elsewhere shown,** 
transmitted either unaltered or not at all We thus see 
that two distinct forms of the same species may coexist in 
the same district, and we cannot doubt that if the one had 
possessed any great advantage over the other, it would 
soon have been multiplied to the exclusion ol the latter* 
If, for instance, the male pied ravens, instead of being 
persecuted and driven away by their comrades, had been 
highly attractive, like the pied peacock before mentioned, 
to the common black females, tlieir numbers would have 
rapidly increased. And tins would have been a case of 
sexual selection. 

. With respect to tlie slight individuai difterences which 
are common, in a greater or less degree, to all the members 
of the same species, w^c have every reason to believe that 
they are by far the most important for the work of selec- 
tion. Secondary sexual characters are eminently liable 
to vary, both with aninials in a state of nature and under 
domestication/'^ There is also reason to believe, as we 

^ Graba, ibid. 0 , 54. MacgiUivray, ibid, vob v. p. S27. 

Variation of Animals and Plants under Domes ticat ion,’ voL lu 

p. 9a. 

^ On these points see also ‘Variation of Animals and Plants under 
Domestication,' vol i. p. 253 ; vol. il pp. 73, 75. 
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have seen in onr eightli chapter, that variations are more 
apt to occur in the male than in the female sex. All those 
contingencies are highly favorable for sexual selection. 
'Whether characters thus acquired are transmitted to one 
sex or to both sexes, depends exclusively in most cases, as 
I hope to show in the following chapter, on the form of 
inheritance which prevails in the groups in question. 

It IS sometimes diihcult to form any opinion whether 
certain slight ditTerences between the sexes of birds are 
simply the result of variability with sexually-limited in- 
heritiince, without the aid of sexual selection, or whether 
tliey have been augmented through this latter process, T 
do not here refer to the innumerable instances in which 
the male displays splendid colors or other ornaments, of 
which the female partakes only to a slight degree; for 
these cases are almost certainly due to characters primarily 
acquired by the male, having been transferred, in a greater 
or less degree, to the female. But what are we to con- 
clude with respect to certain birds in which, for instance, 
the eyes differ slightly in color in the two sexes f In 
some cases the eyes differ conspicuously ; thus with the 
stoi'ks of the genus JCenorhynchiis those of the male are 
blackish-hazel, while those of the females are gamboge- 
yellow ; with many hornbills (Buecros), as I hear from 
Mr. Blyth,“ the males have intense crimson, and the fe- 
males white eyes. In the JiuGeros iiGomis^ the hind mar- 
gin of the casque and a stripe on the crest of the beak are 
black in the male, but not so in the female. Are we to 
suppose that these black marks and the crimson color of 
the eyes have been preserved or augmented through sex- 
ual selection in the males? This is very doubtful; for 
Sir, Bartlett showed me in the Zoological Bardens that 

See^ for inatiLiice, on the iridea of a Podiea and Gallicrejt m 
vol. lu 1660j p, 206; mid vol, v. 1663, p. 426. 

See alao Jerdon, * Birds of India,’ vol i. pp. 243-245. 
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the inside of the month of this Bncerofi is bluck in t!ie 
male and fleslmolored in the female ; and their extenial 
ap|joariince of beauty would not be thus affected, I ob- 
served in Chili “ that the iris in the condor, when about a 
year old, is dark-brown, but changes at maturity into yel- 
low ish-broivn in the male, and into bright red in the female* 
The male has also a small, longitudinal, leaden-colored, 
fleshy crest or comb. With many gallinaceous birds the 
comb is highly ornamental, and assumes vivid colors dur- 
ing the act of courtship; but what are we to think of tlie 
dvill-colored comb of the condor, which does not appear to 
us in the least ornamental ? The same question may be 
asked in re<^ard to various other characters, such as the 
knob on the base of the beak of the Chinese goose {A?iser 
c^ffnoides)^ whieli is much larger in the male than in the fe- 
male* No certain answer can be given to these questions ■ 
but w^e ought to be cautious in assuming that knobs and 
various fleshy appendages cannot be attractive to the fe- 
male, w^hen we remember that wdth savage races of man 
various hideous deformities—deep scars on the face with 
the flesh raised into protuberances, the septum of the nose 
pierced by sticks or bones, holes in the ears and tips 
stretched widely open— are all admired as ornament ah 
Wliether or not unimportant differences betw^een the 
sexes, such as those just specified, have been preserved 
through sexual selection, these differences, as well as all 
others, must primarily depend on the laAvs of variation. 
On the principle of correlated development, the plumage 
often varies on diflereut parts of the body, or over the 
wdiole body, in the same manner, TrVe see this well illus- 
trated in certain breeds of the fowd. In all the breeds the 
feathers on the neck and loins of the males are elongated, 
and are called hackles; now when both sexes acquire a 
top-knot, wdiieh is a new character in the genus, the fcaih- 

^ *■ Zoology of the Voyage of H. M, S, Beagle,' 1841, p. 6. 
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ers on the head of the male become hackte-ahapedj evi- 
dently on the principle of correlation j while those on 
the head of the female are of the ordinary shape. The 
color also of the hackles forming the top-knot of the male, 
is often correlated with tliat of the hackles on the neck 
and loins, as may be seen by comparing these feathers in 
the Golden and Silver-spangled Polish, the Iloudans, and 
Creve-coeur breeds. In some natural species we may ob- 
serve exactly the same correlation in the colors of these 
same feathers, as in the males of the splendid Golden and 
Amherst pheasants. 

The structure of each individual feather generally 
causes any change in its coloring to be symmetrical ; we 
see this in the various laced, spangled, and pencilled breeds 
of the fowl ; and on the principle of correlation tlie feathers 
over the whole body are often niodilied in the same man- 
ner, We are thus enabled without much trouble to rear 
breeds with their plumage marked and colored almost as 
symmetrically as in natural species. In laced and spangled 
fowls the colored margins of the feathers are abruptly de- 
fined ; but in a mongrel raised by me from a black Spanish 
cock glossed with green and a white game hen, all the 
feathers were greenish-black, excepting toward their ex- 
tremities, which were yellowish-white; but between the 
white extremities and the black bases, there was on each 
feather a symmetrical, curved zone of dark-brown. In 
some instances the shaft of the feather determines the dis- 
tribution of the tints ; thus with the body-feathers of a 
mongrel from the same black Spanish cock and a silver- 
spangled Polish hen, the shaft, together with a narrow 
space on each side, was greenish-black, and this was sur- 
rounded by a regular zone of dark-brown, edged with 
brownish-white. In these cases we see feathers becoming 
symmetrically shaded, like those which give so much ele- 
gance to tlie plumage of many natural species, I have 
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also noticed a variety of the common pigeon with the 
wing-bars synmictrically zoned with three bright shades, 
instead of being simply black on a slaty-bine ground, as in 
the parent-specieSA 

111 many large groups of birds it m^ay be observed 
that the plumage is diiferently colored in each species, 
yet that certain spots, marks, or stripes, though likewise 
diiferently colored, are retained by all the species* Anal- 
ogous cases occur with the breeds of the pigeon, which 
usually retain the two wing-bars, though tliey may be 
colored red, yellow, white, black, or blue, the rest of the 
plumage being of some w' holly diffei'ent tint. Here is a 
more curious case, in wdncli certain marks arc retained, 
thoiio-h colored in almost an exactly reversed manner to 
what is natural ; the aboriginal pigeon has a blue tail, 
wdth the terminal halves of the outer webs of the tw'o 
outer tail-feathers white ; now there is a sub-variety Iiav- 
ing a white instead of a blue tail, witli precisely that 
small part black which is white in the parent-species/* 

Formation and Variahllity of the Ocelli or Fye4ike 
Sjyots 071 the Plumage of Pirds. — -As no ornaments are 
more beautiful than the ocelli on the feathers of various 
birds, on the hairy coats of some mammals, on the scales 
of reptiles and fislies, on the skin of amphibians, on the 
wings of many Lepidoptora and other insects, they de- 
serve to be especially noticed. An ocellus consists of a 
spot within a ring of another color, like the pupil within 
the iris, but tlie central spot is often surrouuded by addi- 
tional concentric zones. The ocelli on the tail-coverts of 
the peacock olfer a familiar example, as W'ell as those on 
the wings of the peacock-butterfly (Vanessa). Mr, Tri- 
men has given me a description of a iSouth African moth 

^ Bechstein, * Naturgoschiclitc Deutschland h/ B, iv* s, 31, ou a 
Hub-varicty of the Monck pigeon. 
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( Gynanisa Isis), allied to oui- Emperor moth, in which a 
maguiiicent ocellus occupies nearly the whole surface of 
each hinder -wing ; it consists of a black centre, mclmliiig 
a semitransparent crescent-shaped mark, surrounded by 
successive ochre-yellow, black, ochro-yellow, pink, white, 
pink, brown, and wdiitish zones. Although we do not 
know the steps by which these wonderfully-beautiful and 
complex; ornaments have been developed, the process at 
least with Insects has probably been a simple one ; for, as 
Mr, Trimeu writes to me, “no characters of mere marking 
or coloration are so unstable in the Lepidoptera as the 
ocelli, both in number and size.” Mr. Wallace, who first 
called my attention to this snbject, showed me a series of 
specimens of our common meadow-brown buttci-fly [Hip- 
parchia Janira) exhibiting nunierous gradations from a 
simple minute black spot to an elegantly-shaded ocellus. 
Ill a South African butterfly ( Cyllo Leda, Linn.) belong- 
ing to the same family, the ocelli are even still more vari- 
able« In some specimens (A, Fig. 52) large spaces on 
the upper surface of the wings are colored black, and in- 
clude irregular white marks ; and from this state a com- 
plete gradation can bo traced into a tolerably perfect (A’) 
ocellus, and tliis results from the contraction of the irreg- 
ular blotches of color. In another series of specimens a 
gradation can be followed from excessively minute white 
dots, surrounded by a scarcely visible black line (B), into 
perfectly symmetrical and Large ocelli (B‘).“ In cases like 
these, the development of a perfect ocellus does not re- 
quire a long course of variation and selection. 

This woodcut has been eegraved from a beautiful drawing, most 
kindly made for me by Mr, Trimeii; see also his description of the won- 
derful amount of variation in the coloration and f^hnpe of the wings of 
this butterfiy^ m Jiis * Rhopalocera Africaa Australis,’ p. 1S6. See ulso 
an interesting paper by the Rev. H. H. Higgins, on the origin of the 
ocelli in the Lepidoptera in the ^ Quarterly Journal of Sciencej^ July 
1868, p, 3a5. 
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With birds and many other animals it seems, from the 
comparison of allied specieSj to follow, that circular spots 
are often generated by the breaking up and contraction 
of stripes. Ill tlie Tragopan pheasant fiiint white lines in 
the female represent the beautifnl white spots in the 
male ; and something of the same kind may be observed 

A 




J3^ It 



Fig. 55}.— Cyllo leda, Linn., from a dmwiog by Mr. Trimen, showing tbc cstrcme 

range of yarlatlon tn the ocelli. 

A. Specimen, from Miinritlns,^ npper B. Specimen* from .Java, upper ^nrface 
snrface of fore- wing. of bind-wiiig. 

A>. Specimen, from Xatal, ditto. B^. Specimen, from Mauritius, ditto. 

in the two sexes of tlie Argus pheasant. However this 
may be, appearances strongly favor the belief that, on the 
one liand, a dark spot is often formed by the coloring 
matter being drawn toward a central point from a sur- 
rounding zone, which is thus rendered ligJiter, And, on 
the other hand, that a white spot is often formed by the 
color being driven away from a central point, so that it 
accumulates in a surrounding darker zone. In either case 
an ocellus is the result. The coloring matter seems to l>c 
a nearly constant quantity, but is redistributed, either 

JcrdcfU, ‘Birds of India, ‘ voK III p, 51 
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centripetally or centrifugally. The feathers of tlie com- 
mon guinea-fowl offer a good instance of white spots sur- 
rounded by darker zones ; and whenever the white spots 
are large and stand near each other, the aurrounding dark 
zones become confluent. In the same winsr-feather of the 
Argus pheasant dark spots may be seen surrounded by a 
pale zone, and wliite spots by a dark zone* Thus the for- 
mation of an ocellus in its simplest state appears to be a 
sbnple affair. By what further steps the more complex 
ocelli, which are surrounded by many successive zones of 
color, have been generated, I will not pretend to say. 
But bearing in mind the zoned feathers of the mot^grel 
offspring from differently-colored fowls, and tlie extraor- 
dinary variability of the ocelli in many Lepidoptera, tlie 
formation of tliese beautiful ornaments can hardly be a 
highly-complex process, and probably depends on some 
slight and graduated change in the nature of the tissues. 

Gradation of Secondary Sexual Characters , — Cases 
of gradation are important for us, as they show that it is 
at least possible that iiighly-eomplex ornaments may have 
been acquired by small successive steps. In order to dis- 
cover the actual steps by which the male of any existing 
bird has acquired liis magnificent colors or other orna- 
ments, we ought to behold the long line of his ancient and 
extinct progenitors; but this is obviously impossible. 
We may, however, generally gain a clew by comparing all 
the species of a group, if it be a large one ; for some of 
them will probably retain, at least in a partial manner, 
traces of their former characters. Instead of entering on 
tedious details respecting various groups, in whicii strik- 
ing instances of gradation could be given, it seems the 
best plan to take soToe one or two strongly-characterized 
cases, for instance that of the peacock, in order to dis- 
cover if any light can thus be thrown on the steps by 
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which this bird has become so splendidly decorated. The 
peacock is chiefly remarkable from tlie extraordinary 
length of his tail-coverta; the tail itself not being much 
elongated. The barbs along nearly the whole length of 
these fcatliers stand separate or arc decomposed ; but this 
is the case with the fcatliers of many species, and with 
some varieties of the domestic fowl and pigeom The 
barbs coalesce toward the extremity of the shaft to form 
the oval disk or ocellus, which Is certainly one of the most 
beautiful objects in the world. This consists of an irides- 
cent, intensely blue, indented centre, surrounded by a 
rich green zone, and this by a broad coppery-brown zone, 
and this by five other narrow zones of slightly-different 
iridescent shades. A trifling character in the disk per- 
il aps deserves notice; the barbs, for a space along one of 
the concentric zones are destitute, to a greater or less de- 
gree, of their barbules, so that a part of the disk is sur 
rounded by an almost transparent zone, which gives to it 
a highly - finished aspect* ' But I have elsew^here de- 
scribed " an exactly analogous variation in the hackles of 
a sub-variety of the ganxe-cock, in which the tips, having 
a metallic lustre, “ are separated from the lower part of 
the feather by a symmetrically-shaped transparent zone, 
composed of the naked portions of the barbs.” The lower 
margin or base of the dark-blue centre of the ocellus is 
deeply indented on the line of the shaft. The surround- 
ing zones likewise show traces, as may be seen in the 
drawing (Fig, 53 ), of indentations, or rather breaks. 
These indentations are common to the Indian and Javan 
peacocks (Pavo cHstatiis and P ; and they 

seemed to me to deserve particular attention, as probably 
connected with the development of the ocellus ; but for a 
long time I could not conjecture tlieir meaning. 

If w^e admit the principle of gradual evolution, there 

^ Variation of Animala and Plants under Uomeatication/ vol i. p. 254 , 
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must formerly have existefl many epecies Tvhich presented 
every successive stop between the wonderfully elongated 
taibcoverts of the peacock and tlie short tail-coverts of all 
ordinary birds ; and again between tlie magnificent ocelli 
of the former, ajid the simpler ocelli or mere colored spots 




Fio. 53.— FoAthcr of Peacock, akoiit two-thirfle of natural size, carefully drawn 
l)y Mr* Font The tranBparcut zone in represented by the outermost white 
zone confined to the upper end of the disk. 



of other birds ; and so with all the other characters of the 
peacock. Let us look to the allied Gallinacefe for any 
still-existing gradations, Tlie species and Biil>species of 
Polyplectron inhabit countries adjacent to the native land 
of the peacock ; and they so far resemble this bird that 
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they a-re sometimes called peacock-pheasants, I am also 
informed by Mr, Bartlett that they resemble the peacock 
in their voice and in some of their habits* During the 
spring the males, as previously described, strut about be- 
fore the comparatively plain-colored females, expanding 
and erecting their tail and wing feathers, which are orna- 
mented with numerous ocelli* I request t!ie reader to 
turn back to the drawing (Fig, 51 , 86) of a Polyplcc- 

iron. In ^apoleonis the ocelli are confined to the tail, 
and the back is of a rich metallic blue, in which respects 
this species approaches the Java peacock. P. Ilardw/ekii 
possesses a peculiar top-knot, somewhat like that of tlim 
same kind of peacock. The ocelli on the wings^ and tail 
of the several species of Polyplectron are either circular 
or oval, and consist of a beautiful, iridescent, greenish- 
blue or greenish-purple disk, with a black border. This 
border in chin/iuis shades into brown which is edged 
with cream-color, so that the ocellus is here suiTounded 
with differently, though not brightly, shaded concentric 
zones* The unusual length of the tail-coverts is another 
higlily-rem ark able character m Polyplectron j for in some 
of the species they are half as long, and in others two- 
thirds of the length of the true tail-feathers. The tail-cov- 
erts are ocellated, as in the peacock. Thus the several 
species of Polyplectron manifestly make a graduated a|> 
proach in the length of their tail-covcrts, in the zoning of 
the ocelli, and in some other characters, to the peacock. 

Notwithstanding this approach, the first species of 
Polyplectron which I happened to examine almost made 
me give up tlie search ; for I found not only that the true 
tail-feathers, whidi in the peacock are quite plain, were 
ornamented with ocelli, hut that the ocelli on all the 
feathers differed fundamentally from those of the peacock, 
in there being two on the same feiUher (Fig. 54), one ou 
each side of the shaft. Hence I conrluded that the early 
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progenitors of the peacock could not iiave resembled 
in iiny degree a Polyplectroii, 

But on continuing my search^ 

I observed that in some of the 
species the two ocelli stood 
very near each other ; that in 
the tail-featliers of P, Hard- 
wickii they touclied each 
other; and, finally, that in the 
tail-coverts of this same spe- 
cies as well as of P ^nalacceme 
(Fig, 55) they w^ere actually 
confluent* As the central part 
alone is confluent, an indenta- 
tion is left at both the upper 
and lower ends; and the sur- 
rounding colored aiones are 
likewise indented. A single 



ocellus is thus formed on each 
tail-covcrt, thougli still plainly 
betraying its double origin. 
These confluent ocelli differ 
from the single ocelli of t!ie 
peacock in having an indenta- 
tion at botli ends, instead of at 
the lower or basal end alone. 
Tlie explanation, however, of 
this diflcrciice is not difficult ; 
in some species of Polyplec- 
troti the two oval ocelli on the 
same feather stand parallel to 
each other ; in other species 
(as in P, chinquis) they con- 
verge toward one end ; now 
tlie partial confluence of two 



Fig. 54 —Part ol n tattcovcrl; of 
Polj pketron chlnquiti, with, 
the two ocelli of uatuml size. 




Fio. 55, — Part of h tuil-covert of 
Polyplectron malftccoiise, with 
the two ocelli, jtarLially cooflii- 
cut, of Jiataral hIsCh 
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convergent ocelli would manifestly leave a much deeper 
imleutatlon at the divergent than at the coiivergetJt end, 
It is also manifest that, if the convergence were strongly 
pronounced and the confluence complete, the indentation 
at the co!iyergent end would tend to be quite obliterated. 

The tail-feathers in both species of peacock are entire- 
ly destitute of ocelli, and this apparently is related to 
their being covered up and concealed by the long tail-cov- 
erts* In this respect they differ remarkably from the 
tail-feathers of Polyplectron, which in most of the species 
are ornamented with larger ocelli than those on the tail- 
coverts. Hence I was led carefully to examine the tail- 
feathers of the several species of Polyplectron^ in order to 
discover whether the ocelli in any of them showed any 
tendency to disappear, and, to my great satisfaction, I was 
successful. The central tail-feathers of P, NapoUonis 
have the two ocelli on each side of the shaft perfectly de- 
veloped ; but the inner ocellus becomes less and less con- 
spicuous on the more exterior tail-feathers, until a mere 
shadow or rudimentary vestige is left on the inner side of 
the outermost feather* Again, in P, malacceii^e^ the 
ocelli on the tail-coverts are, as we have seen, confluent ; 
and these feathers are of unusual length, being two-thirds 
of the length of the tail-feathers, so that in both these 
respects they resemble the tail-coverts of the peacock* 
Now in this species the two central tail-feathers alone are 
ornamented, each with two brightly-colored ocelli, the 
ocelli having completely disappeared from the inner sides 
of all the other tail-feathers* Consequently the tail-cov- 
erts and tail-feathers of this species of Polyplectron make 
a near approach in structure and ornamentation to the 
corresponding feathers of the peacock. 

As far, then, as the principle of gradation throws light 
on the steps by which the magniticent train of the pea- 
cock has been acquired, hardly any thing more is needed. 
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We may picture to ouraelvca a progenitor of the peacock 
in an almost exactly intermediate condition between the 
existing peacock, with his enormously elongated tail-cov- 
erts, ornameiited with single ocelli, and an ordinary gal- 
linaceous bird with short tail-coverts, merely spotted with 
some color* and we shall then, see in our mind^s eye a 
bird possessing taii-coverts, capable of erection and ex- 
pansion, ornamented wdth two partially confluent ocelli, 
and long enough almost to conceal the tail-feathers— the 
latter having already partially lost their ocelli * we shall 
see, in short, a Polyplectrom The indentation of the cen- 
tral disk and surrounding zones of the ocellus in both spe- 
cies of peacock, seems to me to speak plainly in favor of 
this view ; and this structure is otherwise inexplicable. 
The males of l^olyplcctron are no doubt very beautiful 
birds, but their beauty, ^\'heii viewed from a little dis- 
tance, cannot be compared, as I formerly saw in the Zoo- 
logical Gardens, with that of the peacock Many female 
progenitors of the peacock must, during a long line of de- 
scent, have appreciated this superiority; for they have 
unconsciously, by the continued preference of the most 
beautiful males, rendered the peacock the most splendid 
of living birds. 



Jlrgus Pheasant , — - Another excellent ease for investi- 
gation is oftered by the ocelli on the wring-feathers of the 
Argus pheasant, which are shaded in so wonderful a man- 
ner as to resemble balls lying within sockets, and wliieh 
consequently difter from ordinary ocelli. No one, I pre- 
sume, will attribute tlic shading, which has excited the ad- 
miration of many experienced artists, to chance — to the 
fortuitous concourse of atoms of coloring matter. That 
these ornaments should have been formed through the 
selection of many successive variations, not one of wiiich 
w^as originally intended to produce the ball-and-socket 
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cftcct, seems as increJiblCj as that one of Raphael’s Ma- 
donnas should Iiavo been formed by the selection of 
chance daubs of paint made by a long succession of young 
aitista, not one of whom intended at first to draw the 
human figure. In order to discover how the ocelli have 
been developed, vre cannot look to a long line of progeni- 
tors, nor to various closely-allied forms, for such do not 
now exist* But fortunately the several feathers on the 
wing suftice to give us a dew to the problem^ and they 
prove to demonstration that a gradation is at least pos- 
sible from a mere spot to a finished ball-and-socket ocel- 
lus. 

The wing-feathers, bearing the ocelli, are covered wdth 
dark stripes or rows of dark spots, each stripe or row run- 
ning obliquely down the outer side of the shaft to an ocel- 
lus. Tlie spots are generally elongated in a trails verse 
line to tlie row in which they stand. They often be- 
come confluent, either in the line of the row — and tiien 
they form a longitudinal stripe”Or transversely, that 
is, with the spots in the adjoining rows, and then they 
form transverse stripes* A spot sometimes breaks 
np into smaller spots, which still stand in their proper 
places. 

It w'ill be convenient first to describe a perfect ball- 
and-socket ocellus. This consists of an intensely black 
circular ring, surrounding a space shaded so as exactly to 
resemble a ball. The figure here given has been admi- 
rably drawn by Mr. Ford, and engraved, but a woodcut 
cannot exhibit the exquisite shading of the original. The 
ring is almost always slightly broken or interrupted (see 
Fig. 56) at a point in the upper half, a little to the right 
of and above the white shade on the enclosed ball ; it is 
also sometimes broken toward the base on the right hand. 
These little breaks have an import. ant meaning. The ring 
is always much thickened, wdtli the edges ill-defined 
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toward the left*hand upper comer, the feather heiupf held 
erectj in the position 
in which it is here 
drawn. Beneath tliis 
thickened part there is 
on the surface of the 
ball an oblique almost 
pure-white mark wliicfi 
shades ofi downward 
into a pale-leaden hue, 
and this into yellow- 
ish and brown tints, 
which insensibly be- 
come darker and dark- 
er toward the lower 
part of the ball. It 
is this shading, which 
gives so admirably the 
effect of light shining 
on a convex surface. 

If one of the halls be 
examined, it will be 
seen that the lower 
part is of a browner 

-Hinf W vr Fio- 50.— Part, of Secondary wme-reather of 

VUIL ailU IS iUU.iSLLUL.Liy AiL^Ufl pheasaDt, Ehowiijj^ « am3 peiv 

hv *1 Piirvod feet oca Hi, A, B, C, etc,: dark etripAtt run- 

BCparaitLi uy d llli \ l i nioi' obliquely down, each to an ocellwe, 

oblioue line from the fMucliof the web on both Bldefl. PspMiaUy to 

^ ‘ 1 ’ the left of the tihaft, has been cutoff]. 

upper part, which is 

yellower and more leaden; this oblique line runs at right 
angles to the longer axis of the white patch of light, and 
indeed of all the shading ; but this difference in the tints, 
which cannot of course he sliown in the woodcut, does not 
in the least interfere with the perfect shading of the hall. 

When the ArjTufl pheasant dispkya his wing-featlicrs like a great 
fan, those nearest to the body stand more ujjright than the outer ones, 
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It should bo part icuhirly observed that each ocellus stands 
u\ obvious connection with a dark stripe, or row of dark 
spots, for both occur iiidiiierently on the same feallicr. 
Thus in Fig. 50 stripe A runs to ocellus a ; B runs to ocellus 
1) ; stripe C is broken in the upper part and runs down to 
the next succeeding ocellus, not represented in the wood- 
cut ; U to the next lower one, and so with the stripes E and 




Pio* J57.— Uaeal part of tho Secondary 

nearest to the twly. 



F, Lastly, the several ocelli 
arc separated from cadi oth- 
er by a pale surface bearing 
irregular black marks. 

I Mill next describe 
the other extreme of tlie 
series, namely, the first 
trace of an ocellus. Tlie 
si 1 ort sec ond ary m" i ng- 

featlier (Fig, 57), nearest 
to the body, is marked, 
like the other feathers, 
Muth oblique, longitudi- 
nal, leather irregular, rows 
of sjjots. The loM^est spot, 
or that nearest the shaft, 
in the five louver roM s (ex- 
cluding the basal roM’) is 
a little larger than the 
other spots in the same 



BO that the Ehading of the ball-and-eiocket ocelli ought to be slightly 
differetit on the different feathers, in order to bring out their full effect, 
relatively to the mcidcnce of the light. Mr. T. AV. Wood, who has the 
experienced eye of an artist, asserts (‘Field/ newspaper, May 28, 1870, 
p. 457) that this is tlio ease - but after carefully examming two mounted 
specimens (the proper feathers from otie having been given to me by Mr, 
Gould for more accurate comparison) I cannot pereeivo that this acme 
of perfection in the shading haa been attained* uor eau othera to whom 
I have shown these feathers recognize the fact. 
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row, and a little more elongated in a transverse direction. 
It differs also from tlie other spots by being bordered on 
its upper side with some dull fulvous shading. But this 
spot is not in any way more remarkable than those on the 
plumage of many birds, and might easily be quite over- 
looked. The next higher spot in each row docs not differ 
at all from the upper ones in the same row, although in 
the following series it becomes, as we shall see, greatly 
modified. The larger spots occupy exactly the same rela- 
tive position on this feather as those occupied by the per- 
fect ocelli on the longer wing*feathers. 

By looking to the next two or three succeeding sec- 
ondary wing-feathers, an absolutely insensible gradation 
can be traced from one of tlie above-described lower 
spots, together with the next higher one in the same row, 
to a curious ornament, which cannot be called an ocellus. 

* 7 

and which I will name, from the want of a better term, an 
^‘elliptic ornament,” These are shown in the accompany- 
ing figure (Fig, 58). We here see several oblique rows, 
A, B, C, D (see the lettered diagram), etc,, of dark spots 
of the usual character. Each row of spots runs down to 
and is connected with one of the elliptic ornaments, in ex- 
actly the same manner as each stripe in Fig. 56 runs down 
to, and is connected with, one of the ball-and-socket ocelli* 
Looking to any one row, for instance, B, the lowest spot 
or mark (S) is thicker and considerably longer than the 
upper spots, and has its left extremity pointed and curved 
upward* This black mark is abruptly bordered on its 
upper side by a rather broad space of richly-shaded tints, 
beginning with a narrow brown zone, which passes into 
orange, and this into a pale leaden tint, with the end 
toward the shaft much paler. This mark corresponds m 
every respect with the larger, shaded spot, described in 
the last paragraph (Fig 57), but is more highly developed 
and more brightly colored. To the right and above this 
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spot (5), with its bright shading, there in a long, narrow, 
bJack murk (c?), belonging to the same row, and which in 
iirehed ti little downward so as to face (i)* It is also 
narrowly e<lged on the lower side with a fulvous tint. To 
the left of and above o, in the same oblique direction, but 




as.— 



i '— ill oi one or mo secondary winir-featheiTi tichi* to the bodv ■ Ahnip 

ing the so-calledl ellipUc orimmoDta. The ri!?ht-lmnd fi'niro ia Lnveii’mc*rel¥ 
a* a diagram for the sake of the lettora of refjrenc^ 

) /"I _ X _ -rii . 

c. The next flnccecding spot or mark 
in the wamc row, 

d. Apparently a broken prolonfration 
of the apot c in the same row B, 



B, otCf Kows of apote nintiinff 
down to and forming the ellintic 
ornamenta, 

fy. Lowest spot nr mark In row B. 



always more or less distinct from it, there is another hlaolc 
mark (d). Tliis mark is generally siilj-triangular and ir- 
regular in shape, hut in the one lettered in the diagram is 
unusually narrow, elongated, and regular. It apparently 
consists of a lateral and broken prolongation of the mark 
(c), as I infer fi-oin traces of similar prolongations from 
the succeeding upper spots ; but I do not feel sure of this. 





Ohm\ XIV,] 



gradatioi^ of characters. 



141 



T heso three marks, c, and rf, with the intervening bright 
shades, form together the so-called elliptic ornament. 
These ornanients stand in a line parallel to the shaft, and 
manifestly correspond in position with the ball-and-socket 
ocelli. Their extremely elegant appearance cannot be ap- 
preciated in the drawing, as the orai:tge and leaden tints, 
contrasting so well with tlie black marks, cannot be 
shown. 

Between one of the elliptic ornaments and a perfect 
l>all-and -socket ocellus, the gradation is so perfect that it 
is scarcely possible to decide when the latter term ought 
to lie used. I regret that I have not given an additional 
drawing, besides Fig. 58, which stands about half-way in 
the series between one of the simple spots and a perfect 
ocellus. The passage from the elliptic ornament into an 
ocellus is effected by the elongation and greater curvature 
in opposed directions of the lower black mark (J), and 
more especially of the upper one (c), together with the 
contraction of the irregular sub-triangular or narrow mark 
(d)^ so that at last these three marks become confluent, 
forming an irregular elliptic ring. This ring is gradually 
rendered more and more circular and regular, at the same 
time increasing in diameter. Traces of the junction of all 
three elongated spots or marks, especially of the two upper 
ones, can still be observed in many of the most perfect 
ocelli The broken state of the black ring on the upper 
side of the ocellus in Fig, 66 was pointed out. The ir^ 
regular sub-triangular or narrow mark (<?) manifestly 
forms, by its contraction and equalization, the thickened 
portion of the ring on the left upper side of the perfect 
ball-and-socket ocellus. The lowxr part of the ring is in- 
variably a little thicker than the other parts (see Fig, 5G), 
and this follows from the lower black mark of the elliptic 
ornament (ft) having been originally thicker than the 
upper mark (c). Every step can be followed in the pro- 
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cess of confluence and modification j and the black ring 
which surrounds the l>all of the ocellus is unqucBtionably 
formed by the union and modification of the tlirec black 
marks, 5, c, rf, of the eliij)tic oniament. The irregular 
zigzag l>lack marks between the successive ocelli (see 
again Fig. 50) are plainly due to the breaking up of the 
somewhat more regular but similar marks between the 
elliptic om aments* 

The successive steps in the shading of the bal hand- 
socket ocelli can be follo\ved out wdth equal clearncf«* 
The brow'n, orange, and pale-leaden narrow zones which 
border the low^cr black mark of the elliptic ornament can 
be seen gradually to become moi^e and more softened and 
shaded into each otlxer, with the upper lighter part tow^ard 
^ the left-hand corner rendered still lighter, so as to liecome 
almost wdiite* But even in the most perfect ball-and- 
socket ocelli a slight ditFcrence in the tints, though not hi 
the sliading, between tlie upper and lo’wer parts of the 
ball can be perceived (as was before especially noticed), 
the line of separation being oblique, in the same direction 
wdth the bright-colored shades of the elliptic ornaments* 
Thus almost every minute detail in the shape and coloring 
of the ball-and-socket ocelli can be shown to follow from 
gradual changes in the elliptic ornaments; and the de- 
velopment of the latter can be traced by equally small 
steps from the union of two almost simple spots, tlie lower 
one (Fig. 57) Iiaving some dull fulvous shading on the 
upper side* 

The extremities of the longer secondary feathers which 
bear the perfect l>all-and-socket ocelli are peculiarly orna- 
mented. (Fig, 59,) The oblique longitudinal stripes 
suddenly cease upward and become confused, and above 
this limit the whole upper end of the featlier (# 7 ) is covered 
with white dots, suiTounded liy little black rings, stand- 
ing on a dark ground. Even the oblique stripe belonging 
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to the uppermost ocellus (b) is represented only by a very 
short irregular black mark with the usual, curved, trans- 
verse base* As this stripe is thus abruptly cut oft' cahove, 
we can understand, from wdiat has gone before, liow it is 
that the upper tliickened part 
of the ring is absent in the 
uppermost ocellus ; for, as ^ 
before stated, this thickened 
part is apparently formed 
by a broken prolongation of 
the next higher spot in the 
same row. From the absence 
of the upper and thickened 
part of the ring, the upper- 6 
most ocellus, though perfect 
in all other respects, appears 
as if its top had been ob- 
liquely sliced oflE It would, I 
tbiuk, perplex any one, who 
believes that the plumage of 
the Argus pheasant was ere- , 
ated as we now see it, to ac- 
count for the imperfect condi- 
tion of the uppermost ocelli. 

I should add that in the sec- 
ondary winij-feather farthest 
from the body all the ocelli 

are smaller and less perfect Pm. sa—portioTinear summit of ono 
, _ 1 ^ 1 of the Secondary winfr-foiUheT^, 

than on the other leathers, bcfirlug perfect ball-und-i*oekct 

witll the upper parts of the ^ Orrmmeutednpper parb 
external black rings deficient, *-■ 

as in the case just mentioned. “Xmit'of the ‘icciitts' is herf S 
The imperfection here seems ^ 



to be connected with the fact 

that the spots on this feather show less tendency than 
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usual to become confluent into stripes; on the contrary, 
they arc often broken up into smaller spots, so that two 
or three rows rim clown to each ocellus. 

We have now seen that a perfect series can be 
followed, from two almost simple spots, at first quite 
distinct from each other, to one of the wonderful 
ball-and-socket ornaments* Jlr, Gould, who kindly gave 
me some of these feathers, fully agrees with me in 
the completeness of the gradation. It is obvious that 
the stages in development exhibited by the feathers 
on the same bird do not at all necessarily show us the 
steps which have been passed through by the extinct pro- 
genitors of the species ; but they probably give us the 
clew to the actual steps, and they at least prove to demon- 
stration tliat a gradation is possible. Bearing in mind 
how carefully the. male Argus pheasant displays his 
plumes before the female, as well as the many facts ren- 
dering it probable that female birds prefer the more at- 
tractive males, no one w^ho admits the agency of sexual 
selection w’ill deny that a simple dark spot with some 
fulvous shading might be converted through the approxi- 
mation and modification of the adjoining spots, together 
with some slight increase of color, into one of the so-called 
elliptic ornaments. These latter ornaments have been 
sliown to many persons, and all have admitted that they 
arc extremely pretty, some thinking them even more 
beautiful than the ball-and-socket ocelli. As the second- 
ary plumes became lengthened through sexual selection, 
and as the elliptic ornaments increased in diameter, their 
colors apparently became less l>right ; and then the orna- 
mentation of tlie {flumes had to be gained by improve- 
ments in the pattern and shading ; and this process has 
been carried on until the wonderful ball-and-socket ocelli 
liave been finally developed. Thus w'e can understand — 
and in no other way, as it seems to me— the present con- 
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dition and origin of the ornaments on the wing-feathers 
of the Argns pheasant. 

From the light reflected by the principle of gradation; 
from what we know of the laws of Tariation; from the 
changes which have taken place in many of our domesti- 
cated birds ; and, lastly, from t!ie character (as we shall 
hereafter more clearly see) of the immature phimagc of 
young birds — we can sometimes indicate, with a certain 
amount of confidence, the probable steps by which the 
males have acquired their brilliant plumage and various 
ornaments ; yet in many cases we are involved in dark- 
ness. Mr* Gould several years ago pointed out to me a 
liamming-bird, the UroUiete benjamin% remarkable from 
the curious differences presented by the two sexes* The 
male, besides a splendid gorget, has grcenish-blaek tail- 
feathers, with the four central ones tipped with white ; in 
the female, as with most of the allied species, the three 
outer tail-feathers on each side are tipped with white, so 
that the male has the four central, while the female has the 
six exterior featliers ornamented with white tips. What 
makes the case curious is that, although the coloring of 
the tail differs remarkably in both sexes of many kinds 
of humming-birds, Mr* Gould does not know a sinsrle 
species, besides the Urosticte, in which the male has tiie 
four central feathers tipped with white. 

The Duke of Ar gyll, in commenting on this case,^" 
passes over sexual selection, and asks, “What explanation 
does the law of natural selection give of such specific va- 
rieties as these ? ” He answers “ none whatever ; ’’ and I 
quite agree with him* But can this he so confidently 
said of sexual selection? Seeing in how many ways the 
tail-feathers of humming-birds differ, why should not the 
four central feathers have varied in this one species alone, 



'The of Laiv,' 180^, p. 247. 
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60 as to liavc aqcuircd white tips? Tlie variations may 
have boon gradual, or somewhat abrupt as in the case re- 
cently given of the humming-birds near Bogota, in which 
certain individuals alone have the ‘^central tail-feathers 
tipped with beautiful green.” In the female of the Uros- 
ticte I noticed extremely niinuto or mdi mental wliite tips 
to the two outer of the four central black tail-feathers j so 
that here we have an indication of change of some kind in 
the plumage of this species. If we grant the possibility 
of the central tail-feathers of the male varying in white- 
ness, there is nothiiig strange in such variations having 
been sexually selected. The wdiite tips, together with 
the small white ear-tufts, certainly add, as the Duke of 
Argyll admits, to the beauty of the male ; and whiteness 
is apparently appreciated by other birds, as may be in- 
ferred from such cases as the snow-white male of the Bell- 
bird. The statement made by Sir R. Heron should not 
be forgotten, namely, that Ins peahens, when debarred 
from access to the pied peacock, would not unite with any 
other male, and during that season produced no offspring. 
Kor is it strange that variations in the tail-feathers of the 
Urosticte should have been specially selected for the sake 
of ornament, for the next succeeding genus in the family 
takes its name of Metal] ura from the splendor of these 
feathers* Mr* Gould, after describing the peculiar plu- 
mage of tlie Urosticte, adds, “ that ornament and variety 
is the sole object, I have myself but little doubt*” If this 
be admitted, wo can perceive that tlie males which were 
decked in the most elegant and novel manner would have 
gained an advantage, not in the ordinary struggle for life, 
but in rivalry with other males, and would consequently 
have left a larger number of offspring to inherit their 
newly-acquired beauty. 

^ *bitroduction to the Trochilidp)^ 1661, p* 110. 
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CHAPTER XV. 

Bi EDS — coniinu€d. 

Discussion ivhy the Males alone of some Species, and both Sexes of othei 
Species, are brightly colorod.-On Sexually-limited luheTitance, as ap- 
plied to Various Structures and to Brightly-colored Plumage.— Nldifi- 

cation in Relation to Color.— Loss of Nuptial Plumage during the 
^ inter, 

E have in this chapter to consider, why with many 
kinds of birds the female has not received the same orna- 
ments as the male; and why, with many others, botii 
sexes are equally, or almost equally, ornamented?. In the 
following chapter we shall consider Tvhy in some few rare 

cases the female is more conspicuously colored than the 
male. 

In my ^Origin of Species’^ I briefly suggested that 
the long tail of the peacock w’ould be inconvenient, and 
the conspicuous black color of the male capercailzie dan- 
gerous, to the female during the period of incubation ; and 
consequently that the transmission of these characters 
from the male to the female ofi'spring had been checked 
through natural selection, I still think that this may 
have occurred in some few instances : but after mature 
reflection on all the facts which I have been able to collect, 
I am now inclined to believe that w^hen the sexes differ, 
the successive variations have generally been from the 
first limited in their transmission to the same sex in w hich 



^ Fourth edition, 18G0, p, 241, 



148 



SEXUAL SELECTION: BIRDS. 



[Pabt n. 



they first appeared. Since my remarks appeared, t!ie sub- 
ject of sexual coloration lias been discussed in some very 
interesting papers by Mr. Wallace^’ who believes that in 
almost all cases the successive variations tended at first to 
be transmitted equally to both sexes ; but that tlie female 
was saved, through natural selectiouj from acquiring the 
conspicuous colors of the male, owing to the danger whieli 
she would thus have incurred during incubation. 

This view necessitates a tedious discussion on a diffi- 
cult point, namely, w^h ether the transmission of a charao 
ter, which is at first inherited by botli sexes, can be subse- 
quently limited in its transmission, by means of selection, 
to one sex alone. We must bear in mind, as shown in the 
preliminary chapter on sexual selection, that characters 
wliich are limited in their development to one sex are 
always latent in the other* An imaginary illustration will 
best aid us in seeing the difficulty of the case ; we may 
suppose that a fancier wished to make a breed of pigeons, 
in which the males alone should be colored of a pale blue, 
while the females retained their former slaty tint* As with 
pigeons charactera of all kinds are usually transmitted to 
both sexes equally, the fancier would have to try to con- 
vert this latter form of inheritance into sexually-limited 
transmission. All that he could do would be to persevere 
in selecting every male pigeon which was in the least 
degree of a paler blue ; and the natural result of this pro- 
cess, if steadily carried on for a long time, and if the pale 
variations were strongly inherited or often recurred, would 
be to make his whole stock of a ligliter Idiie. But our 
fancier would be compelled to match, generation after gen- 
eration, his pale-blue males with slaty females, for he wishes 
to keep the latter of this color. The result would generally 
be the production either of a mongrel piebald lot, or 

* * Westmiiiiter Review^’ ISG"!. ‘Jouraal of TmveV vol, L 

1808, p, ^3. 
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more protably tLe speedy and complete loss of the pale- 
blue color, for tlie primordial slaty tiat would be trans- 
mitted ■with prepotent force. Supposing, however, that 
some pale-blue males and slaty females were produced 
during each successive generation, and were always crossed 
together ; tlieii the slaty females would have, if I may use 
the expression, much blue blood in their veius, for their 
fathers, grandfathers, eta, will all have been blue birds. 
Under tlicse circumstances it is conceivable (though I 
know of no distinct facts rendering it probable) that the 
slaty females miglit acquire so strong a latent tendency to 
pale-blueness that they would not destroy this color in their 
male offspring, their female offspring still inheriting the 
slaty lint. If so, the desired end of making a breed v^ith 
the two sexes pcnmanently different in color might be 
gained. 

The extreme importance, or rather necessity, of the de- 
sired character in the above case, namely, palc-bluenesa, 
being present though in a latent state in the female, so that 
the male offspring should not be deteriorated, will be best 
appreciated as follows ; the male of Scemmerring^s pheasant 
has a tail thirty-seven inches in length, while that of the 
female is only eight incfies ; the tail of the male common 
pheasant is about twenty inches and that of the female 
twelve inches long. Now if the female Soemmerring pheas- 
ant with her short tail were crossed with the male com- 
mon pheasant, there can be no doubt that the male hybrid 
offspring would have a much lonz/er tail than that of tlie 
pure offspring of the common pheasant. On the other 
hand, if the female common pheasant, with her tail nearly 
twice m long as that of the female Sccmmerring pheasant, 
were crossed with the male of the latter, the male hybrid 
offspring would have a much shorter tail than that of the 
pure offspring of Soemmerri rig’s pheasant," 

® Xcmmlnck sajrs that the tail of tho female Phasi^nus 
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Our fancier^ in order to make liis new breed with the 
males of a decided pale-blno tint, and the females nn- 
changed^ “would have to continue selecting the males during 
many generations; and each stage of paleness would have 
to be fixed in the raalesj and rendered latent in the fe- 
males. The task would be an extremely difficult onCj and 
lias never been triedj but might possibly succeed. Tlie 
chief obstacle would be the early and complete loss of the 
pale-blue tint, from the necessity of reiterated crosses with 
tlie slaty female, the latter not haying at first any latent 
tendency to produce pale-blue offspring. 

On the other hand, if one or two males ^ycre to vary 
ever so slightly in paleness, and tlie variations were from 
the first limited in their transmission to the male sex, the 
task of making a new breed of the desired kind w^onld be 
easy, for such males would simply have to be selected and 
matched with ordinary females. An analogous ease has 
actually occurred, for there are breeds of the pigeon in 
Belgium* in which the males alone are marked with black 
stria?. In the case of the fowl, variations of color limited 
in thoir transmission to the male sex Labitnally occur. 
Even wben this form of inheritance prevails, it might 
well happen that some of the successive steps in tlie 
process of variation might he transferred to the female, 
who would then come to resemble in a slight degree the 
male, as occurs in some breeds of the fowl. Or again, the 
greater number, but not all, of the successive steps might 
he transferred to both sexes, and the female would then 
closely resemble the male. There can hardly be a doubt 
that this is the cause of the male pouter pigeon having a 



IS only elx inches long. ‘Planches coloiifies,’ toI, pp, 478, 498: 

the mcafiurcmcnts above given ivero made foe mo by Mr. Sclater* For 
the common pheasant, see MacgUlivray, ‘Hist. Brititih Birds/ roL i. pp, 
118-121, 

* Dr, C!hapuis, ‘Le Pigeon Voyageur Beige,’ 1865, p, 87, 
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soniewliat Larger crop, and of the male carrier-pigeon 
having somewhat larger wattles, than their respective fe- 
males I for fanciers have not selected one sex more than the 
other, and have.liad no wish that these characters should 
he more strongly displayed in the male than in the female, 

vet this is the case with both breeds. 

¥ 

Tlio Bamc process would have to be followed, aud the 
same difficulties would be encountered, if it were desired 
to make a breed with the females alone of some new 
color. 

Lastly, our fancier might wish to make a breed with the 
two sexes differing from each other, and both from the 
parent-species. Here the difficulty would be extreme, un- 
less tbe successive variations were from tbo first sexually 
limited on both sides, and then there would be no diffi- 
culty. We see this with the fowl ; thus the two sexes of 
the pencilled Ilamburgs differ greatly from each other, 
and from the two sexes of the aboriginal Gallus bankiva ; 
and both arc now kept constant to their standard of excel- 
lence by continued selection, which would be impossible 
unless tbe distinctive characters of both were limited in 
their transmission. The Spanish fowl offers a more curious 
case ; the male has an immense comb, but some of the succes- 
sive variations, by tbe accumulation of which it was ac- 
quired, appear to have been transferred to the female ; for 
she has a comb many times larger than that of the females 
of the parent-species. Hut tbe comb of the female differs in 
one respect from that of tbe male, for it is apt to lop over ; 
and within a recent period it has been ordered by the fancy 
that this should always be the case, and success has quickly 
followed the order. Now, the lopping of the comb must 
be sexually limited in its transmission, otlierwise it ivould 
prevent tbo comb of the male from being perfectly upright, 
which would be abhorrent to every fancier. On the other 
hand the uprightness of the comh in tiie male must likewise 
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be a sexually-limUed cliuracter, otherwise it would prevent 
tlie comb of the female from lopping oven 

From the foregoing illustrations, we see that, even with 
almost unlimited time at command, it would be an ex- 
tremely difficult and complex process, though perhaps not 
impossible, to change through selection one form of trans- 
mission into the other. Therefore, withotit distinct evi- 
dence in each case, I am unwilling to admit that this has of- 
ten been eftoctod with natural species* On the other hand, 
by means of successive variations, which were from the 
first sexually limited in their transmission, there would not 
be the least difficulty in rendering a male bird widely differ- 
ent in color or in any other cliaracter from the female; the 
latter being left unaltered, or slightly altered, or sj>ecially 
modified, for the sake of protection. 

As bright colors are of service to the males in their 
rivalry with other males, such colors would be selected, 
whether or not they were transmitted exclusively to t!ie 
same sex. Consequently the females might be expected 
often to partake of the brightness of the males to a greater 
or less degree ; and this occurs with a host of species. If 
all the successive variations were transmitted equally to 
both sexes, the females would be undistingiiishable from the 
males ; and this likcMdse occurs with many birds* If, how- 
ever, dull colors ^vere of high importance for the safety of 
the female during incubation, as with many ground birds, 
the females which varied in brightness, or which received 
through inheritance from the males any marked accession 
of brightness, would sooner or later be destroyed. But the 
tendency in the males to continue for an indefinite period 
transmitting to their female offspring their own bright- 
ness, w^ould have to be eliminated by a change in the form 
of inheritance; and this, as shown by our previous illus- 
tration, w^ould bo extremely difficult* The more probable 
result of tlie long-continued destruction of the more bright 
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lj--colore<l female;?, supposing tlio equal form of trans- 
inissioii to prevail, would be tlio lessening or annihila- 
tion of the bright colors of the males, owing to their 
continually crossing with the duller females. It would 
bo tedious to follow out all the other possible results ; but 
I may remind the reader, as shown in the eighth chapter, 
. that if sexuallj “limited variations in brightness occurred 
in the females, even if they were not in the least injurious 
to them and consequently were not eliminated, yet they 
would not be favored or selected, for the male usually 
accepts any female, and does not select the more attrao- 
tive individuals; consequently these variations would be 
liable to be lost, and would have little iiiSuencc on the 
character of the race ; and this Tvill aid in accounting for 
the females being commonly less brightly colored than 
the males. 

In the chapter just referred to, instances were given, 
and any number might have been added, of variations 
occurring at different ages, and inherited at the same 
age. It was also shown that variations which occur late 
in life are commonly transmitted to the same sex in 
which they first appeared ; while variations occurring 
early in Ufe are apt to be transmitted to both sexes ; not 
that all the cases of sexually-limited transmission can thus 
be accounted for. It was further shown that if a male 
bird varied by becoming brighter while youngj such varia- 
tions would be of no service until the age for reproduction 
had arrived, and there was competition between rival 
males* But in the case of birds which Iwe on the ground 
and which commonly need the protection of dull colors, 
bright tints would be far more dangerous to the young 
and inexperienced than to the adult males* Consequently 
the males which varied in brightness while young would 
suffer much destruction and be eliminated through nat- 
ural selection ; on the other hand the males which varied 
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in this manner T\"lien nearly mature, notwithstanding 
that they were exposed to some additional danger, 
might survive, and, from being favored through sexual 
selection, would procreate their kind. The bright] y-coh 
ored young males being destroyed and the mature ones 
being successful in their courtship may account, on the 
principle of a relation existing between the period of * 
variation and the form of transmission, for tlie males 
alone of many birds having acquired and transmitted 
brilliant colors to their male offspring alone. But I by 
no means wish to maintain that the influence of age 
on the form of transmission is indirectly the sole cause 
of the great difference in brilliancy between the sexes of 
many birds. 

As with all birds in wliicli the sexes differ in color, 
it is an interesting question whether the males alone 
have been- modified throii"h sexual selection, the fe- 
males being left, as far as this agency is concerned, 
unchanged or only partially changed ; or whether the 
females have been specially modified through natural 
selection for the sake of protection, I wull discuss this 
question at considerable length, even at greater length 
than its intrinsic importance deserves ; for various cu- 
rious collateral points may thus be conveniently consid- 
ered. 

Before enter on the subject of color, more espe- 
cially in reference to 3Ir. Wallace^a conclusions, it may be 
useful to discuss under a similar point of view some other 
differences between the sexes. A breed of fowls formerly 
existed in Gennany^ in which the bens were furnished 
with spurs ; they were good layers, hut they so greatly 
disturbed their nests with their spurs that they could not 
be allowed to sit on their own eggs, lienee at one time 



^ BechsteiDj * NaturgoBch. Deut^chknds,’ 1TD3, B. ilL s. 334 
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it appeared to mo probable that with tlio females of the 
wild Galliuacea) the development of spurs had been checked 
through natural selection, from the injury thus caused to 
their nests. T.his seemed all the more probable as the 
wing'Spurs, which could not be injurious during nidiScation, 
arc often as well developed in the female as in the male ; 
though in not a few' cases they are rather larger in the 
male. W hen the male is furnished with leg-spurs the 
female almost always exliibits rudiments of them — the 
rudiments sometimes consisting of a mere scale, as with the 
species of Gallus* Ilence it might be argued that the fe- 
males had aboriginally been furnished wdth well-developed 
spurs, but that these had subsequently been lost either 
through disuse or natural selection. But if this view be 
admitted, it would have to he extended to innumerable 
other cases; and it implies that the female progenitors of 
the existing spur-bearing species were once encumbered 
with an injurious appendage. 

In some few genera and species, as in Galloperdix, 
Acoinus, and the Javan peacock [Ptwo the fe- 

males as well as the males possess well-developed spurs. 
Are we to infer from this fact that they construct a differ- 
ent sort of nest, not liable to be injured by their spurs, 
from that made by their nearest allies, so that there has 
been no need for the removal of their spurs? Or are we 
to suppose that these females especially require spurs for 
their defence ? It is a more probable conclusion that both 
the presence and absence of spurs in the females result from 
different laws of inheritance having prevailed, iudepen- 
dentiy of natural selection. With the many females in 
which spurs appear as rudiments, w^e may conclude that some 
few of the successive variations, through which they were 
developed in the males, occurred very early in life, and 
were as a consequence transferred to tlie females. In the 
other and much rarer cases, in which tlie females possess 
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fully*cleyelopcd spurs, we may conclude that all the succes- 
slve variations were transferred to them ; and that they 
gradually acquired the inherited habit of not disturbing 
their nests. 

The vocal organs and the variously-modified feathers 
for producing sound, as well as tlie proper instincts for 
using them, often difler in the t'vvo sexes, but are somctimcB 
the same in both. Can such differences be accounted for 
by the males having acquired these organs and instincts^ 
while the females have been saved from inheriting them, 
on account of the danger to which they would have been 
exposed by attracting the attention of birds or beasts of 
prey ? This does not seem to me probable, wdien we think 
of the multitude of birds which w ith impunity gladden the 
country wdth their voices during the spring.* It is a safer 
conclusion that as vocal and instrumental organs are of spe- 
cial service only to the males during their courtship, these 
organs were developed through sexual selection and con- 
tinued use in this sex alone — the successive variations and 
the effects of use having been from the first limited in tlieir 
transmission in a greater or less degree to the male oft- 
spring. 

Many analogous cases could be advanced; for instance, 
the plumes on the head, which are generally longer in the 
male than in the female, sometimes of equal length in both 
sexes, and occasionally absent in the female — these several 
cases sometimes occurring in tlie same group of birds. It 
would be difficult to account for a difference of this kind 
between the sexes on the principle of the female having 
been benefited by possessing a slightly shorter crest than 

* niiinca Barrington, Iiow ever, thought k probable {‘Phil, Transact.’ 
1773, p. 1G4) that few female birds sing, because the talent would have 
been daugerou3 to them during iueubation. He adds, that a similar 
view may possibly account for the inferiority of the female to the maU 
in plumage. 
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the male, and its consequent diminution or complete sup* 
prcssion through natural selection. But I will take a 
more favorable case, namely, the length of the tail. The 
long train of the peacock would have been not only incon- 
venient but dangerous to the peahen during the period of 
incubation and while accompanying her young. Hence 
there is not the least a priori improbability in the develop- 
ment of her tail having been checked through natural 
selection. But the females of various pheasants, which 
apparently are exposed on their open nests to as much 
danger as the peahen, have tails of considerable length. 
The females as well as the males of the Menura superha 
have long tails, and they build a domed nest which is a ^ 
great anomaly in so large a bird. Naturalists have won- 
dered how the female Men lira could manage her tail during 
incubation ; but it is now known ^ that she “ enters the nest 
head first, and then turns round with her tail sometimes 
over her back, but more often bent round by her side. 
Thus in time the tail becomes quite askew, and is a toler- 
able guide to the length of time the bird has been sit- 
ting,” Both sexes of an Australian kingfisher ( Tanysiptera 
sylmd) have the middle tail-feathers greatly lengthened; 
and, as the female makes her nest in a hole, these feathers 
become, as I am informed by Mr. R. B. Sharpe, much 
crumpled during iddification. 

In these two cases the great lengtli of the tail-feathers 
must be in some degree inconvenient to the female ; and, 
as in both species the tail-feathers of the female arc some- 
what shorter than those of the male, it might be argued 
that their full development had been prevented through 
natural selection. Judging from tliese cases, if, with the 
peahen, the development of the tail had been checked only 
when it became inconveniently or dangerously long, she 
would have acquired a much longer tail than she actually 

Mr, Ramsay^ in Proc. Zoolog, Soc.’ 18GS^ p. 50, 
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possesses ; for her tail is not nearly bo long^ relatively to 
the size of her body, as that of many female pheasants, 
nor longer than that of the female turkey- It must also 
be borne in mind that, in accordance with this view, as 
soon as the tail of the peahen became dangerously long, 
and its development was consequently checked, she would 
have continually reacted on her male progeny, and thus 
have prevented the peacock from acquiring his present 
magnificent train. We may therefore infer that the length 
of the tail in the peacock and its shortness in the peahen 
are the result of the requisite variations in the male having 
been from the first transmitted to the male olfspring 
alone. 

We are led to a nearly similar conclusion with respect 
to the length of the tail in the various species of pheas- 
ants* In the Eared pheasant ( Crosso^Mlon auritum) the 
tail is of equal length in both sexes, namely, sixteen or 
Beventeen indies 5 in the common pheasant it is about 
twenty inches long in the male, and twelve in the female ; 
in Soemmerring’s pheasant, thirty-seven inches in the male, 
and only eight in the female ; and lastly in Reeve^s pheas- 
ant it is sometimes actually seventy-two incites long in the 
male and sixteen in the female. Thus in the several spe- 
cies, the tail of the female differs much in length, irrespec- 
tively of that of the male; and this can be accounted for, 
as it seems to me, with much more probability, by the 
laws of inheritance — that is, by the successive variations 
having been from the fii^t more or less closely limited in 
their transmission to the male sex — than by the agency 
of natural selection, owing to the length of tail having 
been injurious in a greater or less degree to the females of 
the several species. 

We may now consider Mr* Walhice’s arcfumeiits in re- 
gard to the sexual coloration of birds, lie believes that 
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the bright tints, originally acquired through sexual selec- 
tion by the males, would in all or almost ^all eases lia%^e 
been transmitted to the females, unless the transference 
had been checked through natural selection. I may here 
remind the reader that various facts bearing on this view 
have already been given under reptiles, amphibians, 
fishes, and lepidoptera^ Mr. Wallace rests his belief 
chiefly, but not exclusively, as we ehalb see in the next 
chapter, on the following statement,® that when both sexes 
arc colored in a strikingly-eonspicuous manner the nest is 
of such a nature as to conceal the sitting bird ; but when 
there is a marked contrast of color between the sexes, the 
male being gay and the female dull colored, the nest is 
open and exposes the sitting bird to view. This coinci- 
dence, as far as it goes, certainly supports the belief that 
the females whicli sit on open nests have been specially 
modified for the sake of protection. Mr. Wallace admits 
that there are, as might have been expected, some excep- 
tions to bis two rules, bnt it is a question whether the 
exceptions are not so numerous as seriously to invalidate 
them. 

There is in the first place much truth in the Duke of 
Argyll’s remark, “ that a large-domed nest is more con- 
spicuous to an enemy, especially to all treediaunting car- 
nivorous animals, than a smaller open nest. Kor must 
we forget that with many birds wliich bnild open nests 
the males sit on the and aid in feeding the young as 
well as the females : this is the case, for instance, with 
Pyranga one of the most splendid birds in the 

United States, the male being vermilion, and the female 
liglit brownish-green. Kow, if brilliant colors had been 
extremely dangerous to birds while sitting on their open 

® ‘Journal of Travel,^ edited hy A. Jlurruy, vol, L 1868, p, 'TS. 

* Ibid. p. 28 L 

Audubon, ‘ Omithologicai ISiography,’ vol. i. p. 233. 
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nests, the males in these cases would Imve suffered greatly. 
It might j however, he of such paramount importance to 
the male to be brilliantly colored, in order to beat his 
rivals, that this would more than compensate for some ad- 
ditional danger. 

Mr. Wallace admits that with the King-crows (Dicru- 
rus), Orioles, and Pittida?, the females are conspicuously 
colored, yet they build open nests ; but he urges that the 
birds of the first group are highly pugnacious and could 
defend themselves ; that those of the second group take 
extreme care in concealing their open nests, but this does 
not invariably hold good ; “ and that with the birds of the 
third group the females are brightly colored chiefly on 
the under surface. Besides these cases the whole great 
family of pigeons, whicli are sometimes brightly and 
almost always conspicuously colored, and which are noto- 
riously liable to the attacks of birds of prey, offers a Serb 
ous exception to the rule, for pigeons almost always build 
open and exposed nests. In another large family, that of 
the Humming-birds, all the species build open nests, yet 
with some of the most gorgeous species the sexes are 
alike ; and, in the majority, the females, though less bril- 
liant than the males, are very brightly colored. Kor can 
it be maintained that all female humming-birds, w'hich are 
brightly colored, escape detection by their tints being 
green, for some display on their upper surfaces red, blue, 
and other colors.*® 

“ Jerdon, *Birda of India/ vol iL p. 108. Gould's *IIand-l>ook of 
llie Birds of Australia/ vot i. p, 463. 

** For instance, the feraalo ^apetomena jnacroura has the head and 
tail dark blue with reddish loins j the female Lampomu porphyrurm ta 
blackish-green on the upper surface, with the lores ami sides of the 
throat crimson j the female £ulampi3 ptyukri^ bas the top of the head 
and back green, but the lobia and the tail are crimson. Many other in- 
stances of higUly-conspicuous females could be given. See Mr. Gould's 
magnificent work on this family. 
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In regard to birds wliich build in holes or construct 
domed nests, other advantages, as Mr. Wallace remarks, 
besides concealment are gained, such as shelter from the 
rain, greater warmth, and in hot countries protection from 
the rays of the sun;^^ so that it is no valid ohjection 
to his view that many birds having both sexes obscurely 
colored build concealed nests.” Tlie female Horn-bills 
(Duceros)^ for instance,’ of India and Africa are protected, 
during nidification, with extraordinary care, for the male 
plasters up the hole in which the female sits on her eggs, 
and leaves only a small orifice through which be feeds 
her; she is thus kept a close prisoner during the whole 
period of incubation ; yet female honibills arc not more 
conspicuously colored than many other birds of equal size 
which build open nests. It is a more serious objection to 
Mr. Wallaee^s view, as is admitted by him, that in some 
few groups the males are brilliantly colored and the fe- 
males obscure, and yet the latter liatch their eggs in 
domed nests. This is the case with the Grallinse of Aus- 
tralia, the Superb Warblers (Maluridic) of the same coun- 
try, the Sun-birds (Nectariniai), and with several of the 
Australian Honey-suckers or Meliphagidae.** 

If we look to the birds of England we shall see that 
there is no close and general relation between the colors 
of the female and the nature of the nest constructed by 

Mr. Salvin noticed in Guatemala (‘ Ibis/ 18134, p. S75) that 1mm- 
iTiing-birds were much more unwilling to lesiTe thoir nest^ during very 
hot weather, when the eun was Bhining brightly, than during cool, 
cloudy, or rainy weather. 

I may specify, as instances of obscurely- colored birds building 
concealed nests, the specie a belonging to eight Australian genera, de- 
scribed in Gould^s ^lland-book of the Birds of Aiistralla,’ vol. L pp. 340, 
362, 365, 383, 387, 389, 391, 414. 

Jerdon, * Birds of India,’ vol. i, p. 214. 

** On the nidilicatloD and colors of these latter epcciefi, see Gould’s 
* Hand-book/ etc., vol I pp. C04, G27. 
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her. About forty of out British birds (excluding those of 
large size which could defend themselves) build in holes 
in banks, rocks, or trees, or construct domed nests* If 
we take the colors of the female goldfinch, bullfinch, or 
blackbird, as a standard of the degree of conspicumisness, 
which is not highly dangerous to the sitting female, then, 
out of the above forty birds, the females of only twelve 
can be considered as conspicuous to a dangerous degree, 
the remaining tweiity-cigbt being inconspicuous*” Nor 
is there any close relation between a well-pronounced dif- 
ference in color between the two sexes and the nature of 
the nest constructed. Thus the male house-sparrow 
(Passer domestimts) differs much from tlie female, the 
male tree-sparrow ( P. montan^s) differs hardly at all, and 
yet both build w^ell-coiicealed nests* The two sexes of the 
common fly- catcher (Mfusctcapa ffrisola) can hardly be 
distinguished, while the sexes of the pied fly-catcher 

luctuosa) difier considerahly, and both build in holes- 
The female blackbird [Turdus merula) differs much, the 
female ring-ouzel (31 torquatus) differs less, and the female 
common thrush (31 hardly at all, from their re- 

spective males j yet all build open nests. On the other 
hand, the not very distantly-allied water-ouzel {Cincius 

1 have consulted, on this subject, MacgiUkray’s ‘ British Birds,’ 
and though doubts may be entertained in some cases in regard to the 
degree of concealment of the nest, and of the degree of conspicuousness 
of the female, yet the following birds, which all lay their eggs in holes or 
in domed nesta, can hardly be considered, according to the above stand- 
ard, as conspicuous : Passer, 2 species ; Stumua, of which the female ia 
considerably leas brilliant than the male; Cmclua ; Motaeilla boarula(?); 
Eritbacus (?) ; Fruticola, 2 ap. ; Saxicola ; Kutldlla, 2 sp. ; Sylvia, S sp. ; 
Parua, Sep. ; Mecistura; Anorlhura; Certbia; SUta; Yunx; Muscicapa, 
2 sp. ; Oirundo, 3 ap. ; and Cypselus, The females of the following 12 
birds may be considered as conspicuous according to the same standard, 
viz., Pastor, Motaeilla alba, Parua major and P. cocruleua, Upupn, Ficus, 
4 ap., Coraciaa, Alcedo, and Merops. 
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aquaticus) builds a domed nest, and the sexes differ about 
as much as in the case of the ring-oiizcl. The black and 
red grouse {Tetreto tetrix and T. Scoticus) build open 
nests, in equally well-eoncealcd spots, but in the one spe- 
cies the sexes differ greatly, and in the other very little* 
Notwithstanding the foregoing objections, I cannot 
doubt, after reading Mr, Wallace’s excellent essay, that, 
looting to the birds of the world, a large majority of the 
species in which the females are conspicuously colored 
(and in this case the males with rare exceptions are equal- 
ly conspicuous) build concealed nests for the sake of pro- 
tection. Mr, Wallace enumerates a long scries of groups 
in which this rule holds good j but it will suffice here to 
give, as instances, the more familiar groups of kingfishers, 
toucans, trogons, puff-birda (Capitonida?), plantaln*eaters 
(Musophagfc), woodpeckers, and parrots. Mr* Wallace 
believes that in these groups, as the males gradually ac- 
quired through sexual selection their brilliant colors, these 
were transferred to the females and were not eliminated 
by natural selection, owing to the protection which they 
already enjoyed from their manner of nidification* Ac- 
cording to this view, their present manner of nesting was 
acquired before their present colors. But it seems to me 
much more probable that, in most cases, as the females 
were gradually rendered more and more brilliant from 
partaking of the colors of the male, they were gradually 
led to change their instincts (supposing that they origi- 
nally built open nests), and to seek protection by building 
domed or concealed nests* No one, who studies, for in- 
stance, Audubon’s account of the differences in the nests 
of the same species in the Northern and Southern United 
States/’ will feel any great difficulty in admitting that 
birds, either by a change (in the strict sense of the word) 

** * JouTnal of Travel/ edited by A. Murray, vol- i. p* 

** Sec many &tatcmeuta in the ‘ Ornithological lliograpby.^ See, also, 
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of tlicir habits, or through tho natural selection of so- 
calleil spontaneous variations of instinct, might readily be 
led to modify their manner of nesting, 

Tiiis way of viewing llie relation, as far as it holds 
good, between the briglit colors of female birds and their 
manner of nesting, receives some support from certain 
analogous cases occurring in the Sahara Desert. Here, as 
in most other deserts, various birds, and many other ani- 
mals, have had their colors adapted in a wonderful man- 
ner to the tints of the siirroundinir surface. Nevertheless 
there are, as I am informed by the Rev. Mr, Tristram, 
some curious exceptions to the rule ' thus the male of the 
Monticola cyanea is conspicuous from his bright-blue col- 
or, and the female almost equally conspicuous from her 
mottled brown and white plumage; both sexes of two 
species of Dromola^a are of a lustrous black ; so that these 
three birds arc far from receiving protection from their 
colors, yet they are able to survive, for they have acquired 
the habit, when in danger, of taking refuge in holes or 
crevices in the rocks. 

With respect to the above-specified groups of birds, 
in wdiich the females are conspicuously colored and build 
concealed nests, it is not necessary to suppose that eacli 
separate sjjecies had its nidifying instinct specially modi- 
fied ; but only tliat the early progenitors of each group 
were gradually led to build domed or concealed nests; 
and afterward transmitted this instinct, together witli 
their bright colors, to their modified descendants. This 
conclusion, as far as it can be trusted, is interesting, 
namely, that sexual selection, together with equal or 
nearly equal inheritance by both sexes, has indirectly 
determined the manner of nidificatiou of w hole groups of 
birds- 

Bome curious obaervutiona on the nests of Italinn Birds by Eugenio Bet- 
toni, in the ‘Atti delln Socicti ItaliUDa/ toI li* 18&9, p, 487. 
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Even in tlic groupa in wliich, according to Mr* Wal- 
lace, tlic females, from being protected during nidifi cation, 
have not had their bright colors eliminated through natu- 
ral selection, the males often diffier in a slight, and occa- 
sionally in a considerable degree, from the lemales* This 
is a significant fact, for such diflferences in color must be 
accounted for on the principle of some of the variation s 
in the males having been from the first limited in their 
transmission to the same sex ; as it can hardly be main- 
tained that these differences, especially when very slight, 
serve as a protection to the female* Tims all the species 
in the splendid group of the Trogons build in holes ; and 
Mr. Gould givesfigures of both sexes of tiventy-five spe- 
cies, in all of which, with one partial exception, the sexes 
differ sometimes slightly, sometimes conspicuously in col- 
or — the males being always more beautiful than the 
females, though the latter are likewise beaiitifub All the 
species of kingfisher build in holes, and with most of the 
species the sexes are equally brilliant, and thus far Mr* 
Wallace’s rule holds good ; but in some of the Australian 
species the colors of the females are rather less vivid than 
those of the male ; and, in one splendidly-colored species, 
the sexes differ so much that they were at first thought to 
be specifically distinct.®’ Mr* K, B* Sharpe, who has es- 
pecially studied this group, has showm me some American 
species (Ceryle) in which the breast of the male is belted 
with black. Again, in Carcineutes, the difierence between 
the sexes is conspicuous : in the male the upper surface is 
dull-blue banded with black, the lower surface being part- 
ly fawn-colored, and there is much red about the head ; in 
the female the upper surface is reddish-brown banded 
with black, and the lower surface wiiite with black 

See liis ‘Moaograpli of the Trogonida?/ firal edition. 

Namely Cyanalcyon. Gould^'fl ‘ Hand-book of the Birds of Austra- 
lia/ voL L p* 133; see, also, pp. 130, 136. 
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markings. It is an interesting fiictj as showing how the 
saiTie peculiar style of sexual coloring often cliaraetei izes 
allied forms, that in three species of Dacelo the male dif- 
fers from the female only in the tail being dull-blue 
banded with black, while that of the female is brown wnth 
blackish bars ; so that here the tail differs in color in the 
two sexes in exactly the same manner as the w hole upper 
surface in the sexes of Carcineutes. 

With parrots, Tvhich likewise build in holes, we find 
analogous cases : in most of the species both sexes are 
brilliantly colored and uiidistinguishable, but in not a few 
species the males are colored rather more vividly than the 
females, or even very differently from them* Thus, be- 
sides other strongly-marked differences, the vrhole under 
surface of the male King Lory {A2:>ro^mictus acapulatus)^ is 
scarlet, while the throat and chest of the female are green 
tinged with red: in the JEJuphe^TKZ splcndidd there is a 
similar difference, the face and wing-coverts, moreover, of 
the female being of a paler blue than in the male/* In 
the family of the Tits (Parinm), which build concealed 
nests, the female of our common blue tomtit {Parus ci^ru- 
leus) is “ much leas brightly colored ” than the male j and 
in the magnificent Sultan yellow tit of India the differ- 
ence is greater/* 

Again, in the great group of the woodpeckers,*^ the 
sexes are generally nearly alike, but in the J^effapieus 
vaUdus all those parts of the head, neck, and breast, 
which arc crimson in the male are pale brown in the fe- 

Every grudatlon of difference between the aciea may be followed in 
the parrots of Australia, See Gould^s * Hand-book,^ ©tc,, voL it pp, 14r- 
102 , 

** MacgiUivray’s ^Britbh Birda,^ voL ii. p* 433, Jerdon, ‘ Birds of 
India,* vol. ii. p, 282, 

** All the following facta are taken from M, Malherbc^a inagniQcent 
‘ Moaographie dea Picidfiea,’ 1861 
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malo* As in several ^voodpcckers the head of the male is 
bright crimson j while that of the female is plain j it oc- 
curred to me that this color might possibly make the 
female dangerously conspicuoiiSj whenever she put her 
head out of the hole containing her nest, and consequent- 
ly that this color, in accordance with Mr, Wallace’s belief, 
had been eliminated. This view is strengthened by what 
jUalhorbe states with respect to indopiem carlotta; 
namely, that the young females, like the young males, 
have some crimson about their heads, but that this color 
disappears in the adult female, while it is intensified in 
the adult male. Nevertheless, the following considera- 
tions render this view^ extremely doubtful : the male takes 
a fair share in incubation, ““ and 'would be thus far almost 
equally exposed to danger ; both sexes of many species 
have their heads of an equally bright crimson ; in other 
species the difference between the sexes in the amount of 
scarlet is so slight that it can hardly make any appre- 
ciable difference in the danger incurred ; and, lastly, the 
coloring of the head in the two sexes often differs slightly 
in other w*ays. 

The cases, as yet given, of slight and graduated differ- 
ences in color between the males and females in the 
groups, in which as a general rule the sexes resemble each 
other, all relate to species wdiicli build domed or concealed 
nests. But similar gradations may likewise be observed 
in groups in which the sexes as a general rule resemble 
each other, but which build open nosts. As I have before 
instanced the Australian parrots, so I may here instance, 
without giving any details, the Australian pigeons*"** It 
deserves especial notice that in all these cases the slight 
differences in plumage between the sexes are of the same 

Audubon's * OraithologiCiil Biography,' vot ii. p, ; ece also the 
*Ibis»' yoL L p. 208. 

Gould’s ‘Hand-book of the Birds of Australia/ voL 11 pp. 109-141^ 
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general nature as the occasionally greater differences, A 
good illustration of this fact has already teen afforded by 
those kingfishers in which either the tail alone or the 
whole upper surface of the plumage differs in the same 
manner in the two sexes. Similar cases may be observed 
with parrots and pigeons. The differences in color be- 
tween the sexes of the same species are, also, of the same 
general nature as the differences in color between the dis- 
tinct species of the same group. For, when, in a group in 
which the sexes are usually alike, the male difibrs consid- 
erahly from the female, he is not colored in a quite new 
style. Ilcncc we may infer that, wdthin the same group, 
the special colors of both sexes, W'hen they arc alike, and 
the colors of the male, when he differs slightly or even 
considerably from the female, have in most cases been 
determined by t!ie same general cause ; this being sexual 
selection- 

It is not probable, as has already been remarked, that 
differences in color het’vveen the sexes, w^hen very slight, 
can be of sen^ice to the female as a protection. Assum- 
ing, how^ever, that they are of service, they might he 
thought to be cases of transition ; but w^e have no reason 
to beUeve that many species at any one time are under- 
going change. Therefore, we can hardly admit that the 
numerous females w^hich differ very slightly in color from 
their males are now all commencing to become obscure 
for the sake of protection. Even if we consider somewdmt 
more marked sexual differences, is it probable, for in- 
stance, that tlie head of the female chaffinch, the crimson 
on the breast of the female bullfinch, the green of the 
female greenfinch, the crest of the female golden-crested 
wren, have all been rendered less bright by the slow pro- 
cess of selection for the sake of protection ? I cannot 
think so' and still less w^ith the slight differences between 
the sexes of those birds wdiich build concealed nests. On 



Chap. XV.] 



COLOH AXD KIDIFICATIOX. 



169 



the other hfui<1, the clifferences In color bet ween the sexes, 
whether great or small, may to a large extent be ex- 
plained on the principle of the successive variations, 
acquired by the males through sexual selection, haviniv 
been from the first more or less limited in their transmis- 
sion to the females. That tlie degree of limitation should 
difier in difterent species of the same group will not sur- 
prise any one who has studied the laws of inlieritance, for 
they are so complex that they appear to us m our igno- 
rance to be capricious in their action.^^ 

As far as I can discover, there are veiy few groups 
of birds, containing a considerable number of species, iu 
which all have botli sexes brilliantly colored and alike; 
but this appears to be the case, as I hear from Mr, Sclatcr, 
with the Musophaga; or plantain-eaters. Kor do I be- 
lieve that any large group exists in which the sexes of all 
the species are widely dissimilar in color: Mr* Wallace 
Informs me that the chatterers of Soutli America {Cotin- 
gidoB) offer one of the best instances ; but with some of 
the species, in wliich the male lias a splendid red breast, 
the female exhibits some red on her breast ; and the fe- 
males of other species show traces of the green and other 
colors of the males, Nevertheless, wc have a near ap- 
proach to close sexual similarity or dissimilarity through- 
out several groups: ayd this, from what has just been 
said of the fluctuating nature of inheritance, is a some- 
what surprising circumstance. But that the same laws 
should largely prevail with allied animals is not surpris- 
ing, The domestic fowl has produced a great number of 
breeds and sub-breeds, and in these the sexes generally 
differ in plumage ; so that it has been noticed as a re- 
markable circumstance when in certain sub-breeds tliey 
resemble each other. On the other hand, the domestic 

^ See remark& to this eflfect in my work on ‘ Yariation under Domea- 
ti cation/ vol ii. chap, xii* 

21 
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pigeon has likewise produced a vast number of distinct 
breeds aud sub-breeds, and in tlieae, with rare exceptions, 
the two sexes are identically alike* Tberefore, if other 
species of Gallus aud Coluniba were domesticated and va- 
ried, it would not be rash to predict that the same general 
rules of sexual similarity and dissimilarity, depending on 
the form of transmission, would, in both cases, hold good* 
In a similar manner the same form of transmission has 
generally prevailed throughout the same natural groups, 
although marked exceptions to this rule occur. Within 
the same family, or even genus, the sexes may be identi- 
cally alike or very different in color. Instances have 
already been given relating to the same genus, as with 
sparrows, fly-eatchers, tliruslics, and grouse. In the fam- 
ily of pheasants the males and females of almost all the 
species are wonderfully dissimilar, but are quite similar 
in the eared pheasant or Crossoptilon auritum^ In two 
species of Chloehaga, a genus of geese, the males cannot 
be distinguished from the females, except by size ; while in 
two others the sexes are so unlike that they might easily 
be mistaken for distinct species.’* 

The laws of inheritance can alone account for the fol- 
lowing cases, in winch the female, by acqub'Lng at a late 
period of life certain characters proper to the male, ulti- 
mately comes to resemble him in a more or less complete 
manner. Here protection can hardly have come into play, 
Mr, Blyth informs me that the females of Oriolua mdan,^ 
ocephalm and of some allied species, wlien sufficiently 
mature to breed, differ considerably in plumage from tho 
adult males ; but after the second or third moults they 
differ only in their beaks liaving a slight greenish tinge. 
In the dwarf bitterns (Ardetta), according to the same 
authority, the male acquires his final livery at the first 
moult, the female not before tho tliird or fourth moult ; iu 

” The ‘Ibis/ vol. vi. 1804, p. 122* 
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the mean wliile she presents an intermediate garb, ^hich 
is ultimately exchanged for the same livery as that of the 
male,’^ So, again, the female JPhfco peregrinuB acquires 
her blue plumage more slowly than the male* Mr. Swin- 
hoe states that, with one of the Drongo shi-ikes {Dicrurus 
macrocercu^)^ the male, while almost a nestling, moults his 
soft brown plumage and becomes of a uniform glossy 
greenish-black; but the female retains for a long time the 
white striee and spots on the axillary feathers, and does 
not completely assume the uniform black color of the 
male for the first three years. The same excellent ob- 
server remarks that in the spring of the second year the 
female spoonbill (Platalea) of China resembles the male 
of the first year, and that apparently it is not until the 
third spring that she acquires the same adult plumage as 
that possessed by the male at a much earlier age. The 
female JiombycUla CaroUnensis differs very little from the 
male, hnt the appendages, which like heads of red sealing- 
wax ornament the wing-feathers, are not developed in 
her so early in life as in the male* The upper mandible 
in the male of an Indian parrakcet {Palwomis Javanicus) 
is coral-red from his earliest youth, but in the female, as 
Mr. Blyth has observed with caged and wild birds, it is at 
first black and does not become red until the bird is at 
least a year old, at which age the sexes resemble each 
other in all respects* Both sexes of the wild-turkey are 
ultimately furnished with a tuft of bristles on the breast, 
but in two-year-old birds the tuft is about four inches long 
in the male and hardly apparent in the female ; when, 
however, the latter has reached her fourth year, it is from 
four to five inches in length.’* 

** On Ardetta, Translation of CnTier^a *Rfcgne Amma!,^ by Mr* Blyth, 
foot-note, p, 159. On the Peregrine Palcon, Mr* Bljtb, ia Charleaworth^s 
*Mag* of Nat. Dist** rol i. 1837, p. S04. On Dicrurui, *Ibis,’ 1S63, p. 
44. On the Platalea^ 'Ibis/ vol ti, 1864, p. S66. On the Bombydlla, 



172 



SEXUAL SELECTION: BIROa 



[Part IL 



In these cases, the females follow a normal course of 
development in iiltimatoly becoming like the males j and 
such cases must not be confounded with those in which 
diseased or old females assume masculme characters, or 
with those in which perfectly fertile females, while young, 
acquire, through variation or some unknown cause, the 
characters of the male/® 13ut all these cases have so mucli 
in common that they depend, according to the hypothesis 
of pangencsis, on gemmules derived from each part of the 
male being present, though latent, in the female; their 
development following on some slight change in the elec- 
tive afliiiities of her constituent tissues, 

A few words must be added on changes of jdumage in 
relation to the season of the year. From reasons formerly 
assigned there can be little doubt that the elegant plumes, 
long pendant feathers, crests, etc,, of egrets, herons, and 
many other birds, which are developed and retained only 
during the summer, serve exclusively for ornamental or 
nuptial purposes, though common to both sexes. The fe- 
male is thus rendered more conspicuous during the period 
of incubation than during the winter • but such birds as 
herons and egrets would be able to defend themselves. 
As, however, plumes would probably be inconvenient ami 
certainly of no use during the winter, it is possible that 
the habit of moulting twice in the year may have been 
gradually acquired through natural selection for the sake 
of casting off inconvenient ornaments during the winter. 

Audubon’a ' Omitholog, Biography/ vol. i. p. 229, On the Palffiomia, 
Bce, also, Jerdon, ‘Birds of Indio/ voK I p. 263. On the wild-turkey, 
Audubon, ibid. voU I p. 16 : 1 hear from Judge Caton that in Illmoifi the 
fomale very rarely acquires a tufl, 

“ Mr. Blyth hna recorded (Translation of CuTicr'a • R5gne Animal,’ p. 
158} various instances with Lanins, Ruticilla, taiiaria, and Anas, Aiidu 
bon has also recorded a similar cose (‘Omith. Blog.’ vol. v. p. 519 ) with 

Tyranga mtlva^ 
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But this view cannot l>e extended to the many waders^ 
in which the summer and winter plumageB differ very 
little in color. With defenceless spccicsj in which either 
both sexes or the males alone become extremely conspicu- 
ous during the breeding-season — or when the males ac- 
quire at this season such long wing or tail feathers as to 
impede their flight, as with Cosmetornis and Vidua — it 
certainly at first appears highly probable that the second 
moult has been gained for the special purpose of throwing 
off these ornaments. We must, however, remember that 
many birds, such as Birds of Paradise, the Argus pheasant, 
and peacock, do not cast their plumes during the winter ; 
and it can hardly be maintained that there is something 
in the constitution of these birds, at least of the Galhna- 
ceoe, rendering a double moult impossible, for the ptarmi- 
gan moults thrice in the year.^' Hence it must be con- 
sidered as doubtful whether the many species which moult 
tlieir ornamental plumes, or lose their bright colors, during 
the winter, have acquired this habit on account of the in- 
convenience or danger which they would otherwise have 
suffered. 

I conclude, therefore, that the habit of moulting twice 
in the year was in most or all cases first acquired for some 
distinct purpose, perhaps for gaining a warmer winter cov- 
ering; and that variations in the plumage oceuning 
during the summer were accumulated through sexual se- 
lection, and transmitted to the offspring at the same season 
of the year ; such variations being inherited either by both 
sexes or by the males alone, according to the form of in- 
heritance which prevailed. This appears more probable 
than that these species in all cases originally tended to 
retain their ornamental plumage during the wunter, hut 
were saved from this through natural selection, owing to 
the inconvenience or danger thus caused. 

See Gould^a * Birds of Great Britab.’ 
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I have endeavored in this chapter to show that the 
arguments are not trustworthy in favor of the view that 
weapons, bright colors, and various ornaments, are now 
conned to the males owing to the conversion, by means 
of natural selection, of a tendency to the equal transmis- 
sion of characters to both sexes into transmission to the 
male sex alone. It is also doubtful whether the colors of 
many female birds are due to the preservation, for the sake 
of protection, of variations which were from the first limit- 
ed in their transmission to the female sex. But it will bo 
convenient to defer any further discussion on this subject 
until I treat, in the following chapter, on the difierenceB in 
plumage between the young and old. 
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CHAPTER XVI. 

B concluded^ 

The Immature Plumage in Relation to the ChaT&eter of the Plumage in 
both Boxes when Adult. — Six Classes of Cases. — Sexnol Dlffeienccft 
between the Males of Closely-allied or Representativo Species^-^Tho 
Pcmale assuming the Characters of the Male.— Plumage of the Young 
in Eolation to the Summer and Winter Plumage of the Adults.— On 
the Increase of Beauty in the Birds of the World.— ProtectiTe Color- 
ing.— Conspicuously-colored Birds.— Novelty appreciated.— Summary 
of the Four Chapters on Birds. 

YVe must BOW consider tli6 transmission, of characters 
as limited by age in rcfcrcncG to sGxiial selection, TIig 
truth and importance of the principle of inheritance at 
corresponding ages need not here be discus sed^ as enough 
has already been said on the subject. Before giving the 
several rather complex rules or classes of cases, under 
which all the differences in plumage between the young 
and the old, as far as known to me, may be included, it 
will be well to make a few preliminary remarks. 

With animals of all kinds, when the young differ in 
color from the adults, and the colors of the former are 
not, as far as we can see, of any special service, they may 
generally be attributed, like various embryological struct- 
ures, to the retention by the young of the character of an 
early progenitor. But this view can be maintained with 
confidence only when the young of several species closely 
resemble each other, and likewise resemble other adult 
species belonging to the same group ; for the latter are 
the living proofs that such a state of tilings was formerly 
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possible* Toiing lions and pumas are marked with feeble 
stripes or rows of spots, and, as many allied species both 
young and old are similarly marked, no naturalist, who 
believes in the gradual evolution of species, will doubt 
that the progenitor of the lion and puma was a striped 
animal, the young having retained vestiges of the stripes, 
like the kittens of black cats, which when grown up are 
not in the least striped. Many species of deer, which 
when mature are not sjjottcd, are wliile young covered 
with white spots, as are likewise some few species in their 
adult state. So, again, tlic young in the whole family 
of pigs (Suldie), and in certain rather distantly-allied ani- 
mals, such as the tapir, are marked with dark longitudinal 
stripes ; but here we have a character apparently derived 
from an extinct jirogenitor, and now preserved by the 
young alone. In all such cases the old liave had their 
colors changed in the course of tiirie, while the young 
have remained but little altered, and this has been effect- 
ed through tlie principle of inheritance at corresponding 
ages. 

This same principle applies to many birds belonging 
to various groups, in whicli the young closely resemble 
each other, and difier much from tlieir respective adult 
parents. The young of almost all the Gallinacete, and of 
some distantly-allied birds such as ostriches, are, while 
covered with down, longitudinally striped; but this charac- 
ter points back to a state of things so remote that it liard- 
ly concerns us. Young cross-bills (Loxia) have at first 
straight beaks like those of other finches, and in their im- 
mature striated plumage they resemble the mature rcdpole 
and female siskin, as well as the voumr of the goldfinch 
greenfinch, and some otlicr allied species. The young of 
many kinds of buntings (Eniberiza) resemble each other, 
and likewise the adult state of the common bunting, JK 
miliaria. In almost the whole largo group of thrushes 
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the young have thcLp breasts spotted — a character which 
is retained by many species throughout life, but is quite 
lost by others, as by the Turdus mi^ratorm^* So, again, 
with many tlirushes, the feathers on the bach are mottled 
before they arc moulted for the first time, and this charac- 
ter is retained for life hy certain Eastern species* The 
young of many species of shrikes (Lanins), of some wood- 
peckers, and of an Indian pigeon {C/talcophaps JndicKs)^ 
are transversely striped on the under surface ; and certain 
allied species or genera when adult arc similarly marked. 
In some closely-allied and resplendent Indian cuckoos 
(Chry so coccyx), tlie species when mature differ consider- 
ably from each other in color, but the young cannot he 
distinguished. The young of an Indian goose {SarMdior- 
7iis melanonotus) closely resemble in plumage an allied 
genus, Dcndrocygna, wdien mature/ Similar facts will 
hereafter be given in regard to certain herons. Young 
black grouse {Tetrao tetrix) resemble the young as well as 
the old of certain other species, for instance, the red grouse 
or ?! JScoticus. Finally, as Mr* Blyth, ■who has attended 
closely to this subject, has well remarked, the natural 
affinities of many species .arc best exhibited in their im- 
mature plumage ; and, as the true affimties of all organic 
beings depend on their descent from a common progenitor, 
this remark strongly confirms the belief that the immature 
plumage approximately shows us the former or ancestral 
condition of the species. 

Although many young birds belonging to various or- 



‘ In regard to thrushes, shrikes, and woodpeckers, see Mr. Bljth, in 
Charles worth's ‘Mag. of Nat. Hist’ yoL i. 183^ p. 304; also foot-note to 
his translation of Cuvier’s ‘Rfcgne Animal/ p. 159. I give the case of 
Loxia from Mr* lilyth’s information. On thrushes, ace, also, Auduhon, 
* Ornith. Biography/ vol. ii. p. 196. On Chrysocoecyx and Chalcophaps, 
Blyth, as quoted m Jordon’s ‘Birds of India/ vol. Hi* p* 4SB. On Bar- 
kidiorois, Blyth, in ‘Ibis/ 186b P- 175. 
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ders tlius give us a glimpse of tlie plumage of their remote 
progenitors, yet they are many other birds, both dull- 
colored and bright-colored, in "which the young closely re- 
semble their parents. With such species the young of the 
different species cannot resemble each other more closely 
than do the parents ; nor can they present striking resem- 
blances to allied forms in their adult state. They give ua 
but little insight into the plurnago of their progenitors, ex- 
cepting in so far that, when the young and the old are 
colored in the same general manner throughout a whole 
group of species, it is probable that their progenitors were 
similarly colored. 

We may now consider the classes of cases or rules 
under which the differences and resemblances, between the 
plumage of the young and the old, of both sexes or of one 
eex alone, may be grouped. Rules of this kind wore first 
enounced by Cuvier ; but with the progress of knowledge 
they require some modification and amplification. This I 
have attempted to do, as far as the extreme complexity 
of the subject permits, from information derived from 
various sources; but a full essay on this subject by some 
competent ornithologist is much needed. In order to 
ascertain to what extent each rule prevails, I have tabu- 
lated the facts given in four great works, namely, Macgilli- 
vray on the birds of Britain, Audubon on those of North 
America, Jerdon on those of India, and Gould on those 
’ of Australia, I may here premise, firstly, that the several 
cases or rules graduate into each other ; and, secondly, 
that, when the young are said to resemble their parents, it 
is not meant that they are identically alike, for their 
colors are almost always rather less vivid, and the feathers 
arc softer and often of a different shape. 
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RULES OR CLASSES OF CASES. 

I. Wlien the adult male is more beaiitrful or oonspicu- 
ous tLaii the adult fcmalcj the young of both sexes in 
their first plumage closely resemble the adult female, ua 
iffith the common fowl and peacock ; or, as occasionally 
occurs, they resemble her much more closely than they do 
the adult male, 

IL When the adult female is more conspicuous than 
the adult male, as sometimes though rarely occurs, the 
young of both sexes in their first plumage resemble the 
adult male, 

IIL When the adult male resembles the adult female, 
the young of both sexes have a peculiar first plumage of 

their own, as with the robin. 

W. When the adult male resembles the adult female, 

the young of both sexes in their first plumage rescmhlo 
the adults, as with the kingfisher, many parrots, crows, 
hcdge-warhlera. 

V. When the adults of both sexes have a distinct 
winter and summer plumage, whether or not the male 
differs from the female, the young rcsemhle the adults 
of both sexes in their winter dress, or much more rarely 
in their summer dress, or they resemble the females alone ; 
or the young may have an intermediate character ; or, 
again, they may differ greatly from the adults in both 
their seasonal plumages. 

VI. In some few cases the young in their first plumage 
differ from each other according to sex the young males 
resembling more or less closely the adult males, and the 
young females more or less closely the adult females. 

Class 1— In this class, the young of both sexes re- 
semble, more or less closely, the adult female, while the 
adult male diSers, often in the most COTspicuous manner, 
from the adult female. Innumerable instances m all Or- 
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dcrs coiilcl De given j it ’will suffice to call to mind tlifi 
common pheasant^ duck, and honsc-sparro’w. The cases 
under this class graduate into others. Thus the two sexes 
when adult may differ so slightly^ and the young so 
slightly from the adults, that it is douhtM whether such 
cases ought to come under the present, or under the third 
or fourth classes. So, again, the young of hoth sexes, in- 
stead of heing quite alike, may differ in a slight degree 
from each other, as in our sixth class. These transitional 
cases, however, arc few in number, or at least are not 
strongly pronounced, in comparison with tliose ivhich , 
come strictly under the present class. 

The force of the present law is well shown in those 
groups, in which, as a general rule, the two sexes and the 
young are all alike j for when the male in these groups 
does differ from the female, as with certain parrots, king- 
fishers, pigeons, etc*, the young of hoth sexes resemble 
the adult female,^ We see the same fact exhibited still 
more clearly hi certain anomalous cases ; thus the male 
of Ileliothrix auriculata (one of the humming-birds) differs 
conspicuously from the female in having a splendid gorget 
and fine car-tufls, but the female is remarkable from havincr 
a much longer tail than tliat of the male ; now, the young 
of both sexes resemble (with the exception of the breast 

* See, for instance, Mr. Gould’s accoimt IXiind-book of tLe Birds of 
Australia,^ voi i. p. 133) of Cyanalcyou (one of the Kingfishers), in which, 
however, the young male, though resembling the adult female, is less 
brilliantly colored. In some species of Dacelo the males have blue tails, 
and the females brown ones ; and Mr. R. B. Sharpe informs me that the 
tail of the young male of jO. Gaudichandi is at first brown. Mr. Gould 
has described (ibid, vol ii. pp. 14, 20, 3Y) the seies and the young of 
certain Black Cockatoos and of the King Lory, with which the same rule 
prevails. Also Jerdon p Birds of India/ vol. i. p. 2ti0) on the Fal^mh 
rosa^ in which the young arc more like tlie female than the male. See 
Audubon p Ornith. Biogi-apb,' voi. ii. p. 4‘7e) on the two sexes and the 
young of Columha pamrma. 
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Lciiig spotted with bronze) the adult female in all respects, 
including the length of her tail, so that the tail of the male 
actually becomes shorter as' he reaches maturity, which is 
a most unusual circumstance.’ Again, the plumage of 
the male goosander {Mergua merganser) is more conspicu- 
ously colored, with the scapular and secondary wing- 
feathers much longer than in the female, but differently 
from what occurs, as far as I know, in any other bird ; the 
crest of the adult male, though broader than that of the 
female, is considerably shorter, heing only a little above 
an inch in length ; the crest of the female being two and 
a half inches long. N ow, the young of both sexes resemble 
in all respects the adult female, so that their crests are 
actually of greater length, though narrower, than in the 
adult male.* 

When the young and the females closely resemble 
each other and both differ from the male, the most obvious 
conclusion is that the male alone has been modified. Even 
in the anomalous eases of the Ileliotlirix and Mergus, it 
is probable that originally both adult sexes were furnished, 
the one species with a much elongated tailj and the other 
with a much elongated crest, these characters tiaving since 
been partially lost by the adult males from some unex- 
plained cause, and transmitted in their diminished state to 
their male offspring alone, when arrived at the correspond- 
ing age of maturity- The belief that in the present class 
the male alone has been modified, as far as the dift'ercnces 
between the male and the female, together with her young, 
are. concerned, is strongly supported hy some remarkable 
facts recorded by Mr- I31yth,“ with respect to closely-allied 

3 I owe this informatioti to Mr. Gould, who showed me the specimcna: 
see also bis ‘Introduction to the Trochilid^j’ 1861, p- 120. 

* Mncgilliyray, ‘ Uist. Brit Birds,' vol v. pp. 207-214, 

^ See his admirable paper in the ‘ Journal of the Asiatic Soc. of Ben- 
gal,' toL xix* 1850, p. 22B; see also Jerdon, ‘Birds of India, ^ toI. I in- 
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species which represent each other in distinct countries. 
For with several of these representative species the adult 
males have undergone a certain amount of change and can 
he distinguished ; the females and the young being undis- 
tingnishable, and therefore absolutely unchanged. This 
is the case with certain Indian chats (Thamnobia), with 
certain honeysuckers (Nectariiiia)^ shrikes (Tephrodomis), 
certain kingfishers (Tanysiptcra), Kallij pheasants (Gal- 
loph asi s) j an d tree^part ridge s ( Arbori col a) . 

In some analogous cases, namely, with birds having 
a distinct summer and winter plumage, hut with the two 
sexes nearly alike, certain closely-allied species can easily 
he distinguished in their summer or nuptial plumage, yet 
are undistinguishahle in tiieir winter as well as in their 
immature plumage. This is the case with some of the 
closely-allied Indian wag-tails or Motacillae, Mr. Swinhoe * 
informs me that three species of Ardeola, a genus of her- 
ons, which represent each other on separate continents, 
are “ most strikingly different when ornamented with 
their summer plumes, hut are hardly, if at all, distinguish- 
able during the winter. The young also of these three 
species in their immature plumage closely resemble the 
adults in their wunter dress. This case is all the more 
interesting because with two other species of Ardeola 
both sexes retain, during the winter and summer, nearly 
the same plumage as that possessed by the first three 
species during the winter and in their immature state ; 
and this plumage, which is common to several distinct 
Bpecics at difierent ages and seasons, probably show’s us 

I. 

troduction, p. ixix. In regard to Tanysiptera, Prof, Schlegel told Mr. 
Bljrtb that ho oould dlgtingui^h several distinct racea^ Bolcly by compar* 
ing the adult to aka, 

* See also Mr, Swinhoe, In ^ Ihlsf July, 1863, p, 131 ; and a previous 
paper, with an extract from a note by Mr. Blyth, in * Jan, 1S61^ 

p, 52. 
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how the progenitor of the goinis was colorcdi. In all these 
cases, the nuptial plumage, whicli wc may assume was 
originally acquired by the adult males during the breed- 
ing-season, and transmitted to the adults of both sexes 
at the corresponding season, lias been modified, while the 
winter and immature plumages have been left unchanged. 

The question naturally arises, How is it that in these 
latter cases the winter plumage of both sexes, and in the 
former cases the plumage of the adult females, as w^ell as 
the immature plumage of the young, have not been at all 
affected ? The species whieli represent each other in dis- 
tinct countries will almost always have been exposed to 
somewhat different conditions, but we can hardly attrib- 
ute the modification of the plumage in the males alone to 
this action, seeing that the females and the young, though 
similarly exposed, have not been affected* Hardly any 
fact in Katnre shows us mere clearly how' subordinate in 
importance is the direct action of the conditions of life, 
5n comparison with the accumulation through selection of 
indefinite variations, than the surprising difference be- 
tween the sexes of many birds ; for both sexes must have 
consumed the same food and have been exposed to the 
same climate* Nevertheless w^c are not precluded from 
believing that in the course of time new conditions may 
produce some direct effect j we see only that this is sub- 
ordinate in importance to the accumulated results of se- 
lection* When, however, a species migrates into a new 
country, and this must precede the formation of represent- 
ative species, the changed conditions to which they will 
almost always l)ave been exposed will cause them to 
undergo, judging from a widely-spread analogy, a certain 
amount of fluctuating variability. In this case sexual 
selection, wdiich depends on an element eminently liable 
to change — namely, the taste or admiration of the female 
—will have had new shades of color or other differences 
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to act on and accumulate; and, as sexual selection is 
always at work, it would (judging from wliat wc know 
of the results on domestic animals of man’s unintentional 
selection) be a surprising fact if animals inhabiting sepa- 
rate districts, which can never cross and thus blend their 
newly-acquired characters, were not, after a sufficient 
lapse of time, differently modified* These remarks like- 
wise apply to the nuptial or summer plumage, wdicther 
confined to the males or common to both sexes. 

Although the females of the above closely-allied spe- 
cies, together with their young, differ hardly at all from 
each other, so that the males alone can be distinguished, 
yet in most cases the females of the species within the 
same genus obviously differ from each other. The difier- 
ences, however, are rarely as great as between the males. 
We see this clearly in the whole family of the Gallinacejc ; 
the females, for instance, of the common and Japan pheas- 
ant, and especially of the gold and Amherst pheasant, 
of- the silver pheasant and the wild-fowl, resemble each 
other very closely in color, while the males differ to an 
extraordinary degree. So it is with the females of most 
of the Cotingidffi, FringlllidaQ, and many other families. 
There can indeed be no doubt that, as a general rule, the 
females have been modified to a less extent than the 
males. Some few birds, however, offer a singular and 
inexplicable exception; thus the females of Faradisea 
apoda and P, Papuana differ from each other more than 
do their respective males ; ^ the female of the latter spe- 
cies having the under surface pure white, while the female 
P. apoda is deep brown beneath. So, again, as I hear 
from Trof, Newton, the males of two species of Oxy- 
notus (Bhrikes), which represent each otlier in the islands 
of Mauritius and Bourbon,' differ but little in color, wldlo 

Wallace, ‘The Malay Arehipolago^^ vot iL 1869, p. 304. 

» These species are described, with colored figures, by M F Pollen 
ill ‘ Ibis, M 866, p. 275, 
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the females differ much. In the Bourbon species the 
female appears to have partially retained an immature 
condition of plumage, for at first sight s!ic “ might be 
taken for the young of the Mauritian species*” These 
differences may be compared with those which occur, 
independently of selection by man, and which we cannot 
explain, in certain sub-hreeds of the game-fowl, in which 
the females are very different, while the males can hardly 
he distinguished/ 

As I account so largely by sexual selection for the dif- 
ferences between the males of allied species, how can the 
differences betw^een the females be accounted for in all 
ordinary cases ? We need not here consider the species 
which belong to distinct genera ; for, with, these, adapta- 
tion to different habits of life, and other agencies, will 
have come into play* In regard to the differences be- 
tween the females within the same genus, it appears to 
me almost certain, after looking throngli various large 
groups, tliat the chief agent has been tlie transference, in 
a greater or less degree, to the female of the characters 
acquired by the males through sexual selection. In the 
several British finches, the two sexes differ either very 
slightly or considerably ; and if vre compare the females 
of the greenfinch, chaftiiich, goldfinch, bullfinch, crossbill, 
sparrow, etc*, we shall see that they differ from each other 
chiefly in the points in which they partially resemble their 
respective males ; and the colors of the males may safely 
he attributed to sexual selection. With many gallina- 
ceous species the sexes differ to an extreme degree, as 
wdtli the peacock, pheasant, and fowl, while with other 
species there has been a partial or even complete transfer- 
ence of character from the male to the female* The fe- 
males of the several species of Polyplectron exhibit in a 
dim condition, and chiefly on the tail, the splendid ocelli 

* * Yariaticrti of Aiiimala, etc., under Domestication,’ yoI. 1 p. 2C1. 
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of tbeir males. The female partridge differs from the male 
only in the red mark on her breast being smaller; and the 
female wild-tnrkey only in her colors being much duller- 
In the guinea-fowl the two sexes aro tmdistinguishable. 
There is no improbability in the plain, though peculiar 
spotted plumage of this latter bird haying been acquired 
through sexual selection by the males, and then trans- 
mitted to both sexes ; for it is not essentially different 
from the much more beautifully-spotted plumage, charac- 
teristic of the males alone of the Tragopan pheasants. 

It should be observed that, in some instances, the trans- 
ference of characters from the male to the female has heen 
effected apparently at a remote period, the male haying 
subsequently undergone great changes, without transfer- 
ring to the female any of his later-gained characters. For 
instance, tlie female and the young of the black-grouse 
{2htrao tetrix) resemble pretty closely both sexes and the 
young of the red-grouse (21 JScoticus) / and we may conse- 
quently infer that the black-grouse is descended from 
some ancient species, of which both sexes were colored in 
nearly the same manner as the red-grouse. As both sexes 
of this latter species are more plainly barred during the 
breeding-season than at any other time, and as tho male 
differs slightly from the female in his more strongly- 
pronounced red and brown tints, we may conclude that 
his plumage has been, at least to a certain extent, influ- 
enced by sexual selection. If so, we may further infer 
that the nearly similar plumage of the female black-grouse 
was similarly produced at some former period. But since 
this period the male black-grouse has acquired his flue 
black plumage, with his forked and outwardly-curled tail- 
feathers; but of these characters there has hardly been 
any transference to the female, excepting that she shows 
in her tail a trace of the curved fork. 



** Macgillivra7, ‘Hist. Britiah Birds,’ toU i pp, 1^2-1 
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VV^e may therefore conclude that the fcmalea of dis- 
tinct though allied species have often had their plumage ren- 
dered more or less different by the transference, in various 
degrees, of characters acquired, both during former and 
recent times, by the males through sexual selection. But 
it deserves especial attention that brilliant colors have 
been transferred much more rarely than other tints. For 
instance, the male of the red-throated bluebreast {€ya- 
n66id<i suecicd) has a rich blue breast, including a sub-tri- 
angular red mark j now, marks of approximately the same 
shape have been transferred to the female, but the central 
space is fulvous instead of red, and is surrounded by mot- 
tled instead of blue feathers. The GalUnacess offer many 
analogous cases ; for none of the species, such as partridges, 
quails, guinea-fowls, etc., in which the colors of the plu- 
mage have been largely transferred from the male to the fe- 
male, are hrilliantly colored. This is well exemplified with 
the pheasants, in which the male is generally so much more 
brilliant than the female ; but with the Eared and Cheer 
pheasants ^CfossoptiloJ'i cturitum and J/iccsiunus Tfo?* 
iichii) the two sexes closely resemble each other, and their 
colors are dull. We may go so far as to believe that, if 
any part of the plumage in the males of these two pheas- 
ants had been brUliantly colored, this would not have been 
transferred to the females. These facts strongly support 
Mr. Wallace’s view, that, with birds which are exposed to 
much danger during nidification, the transference of 
bright colors from the male to the female has been checked 
through natural selection. We must not, however, forget 
that another explanation, before given, is possible ; namely, 
that the males which varied and became bright, while 
they w'ere young and inexperienced, would have been ex- 
posed to mucli danger, and would generally have been 
destroyed j the older and more cautious males, on the 
other hand, if they varied in a like manner, would not only 
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have been able to siirvivej but would have been favored in 
their I'ivalrywith other males* Now, variations occurring 
late in life tend to be transmitted exclusively to the same 
seXj so that in this case extremely bright tints would not 
have been transmitted to the females. On the other hand, 
ornaments of a less conspicuous kindj such as tliose pos- 
sessed by the Eared and Cheer pheasants, would not have 
been dangei»ons, and, if they appeared during early youth, 
would generally liave been transmitted to both sexes. 

Ill addition to the effects of the partial transference of 
characters from the males to the females, some of the dif- 
ferences between the females of closely-allied species may 
be attributed to the direct or definite action of the condi- 
tions of life.“ With the males any siich action would 
generally have been masked by the brilliant colors gained 
through sexual selection ; but, not so with the females* 
Each of the endless diversities in plumage, which we see 
in our domesticated birds, is, of course, the result of some 
definite cause ; and, under natural and more uniform con- 
ditionSj some one tint, assuming that it was in no way in- 
junous, would alniost certainly sooner or later prevail 
The free intercrossing of many individuals belonging te 
the same species would ultimately tend to make any 
change of color, thus induced, uniform in character* 

No one doubts that both sexes of many birds have had 
their colors adapted for the sake of protection; and it is 
nossible that the females alone of some species may have 
been thus modified. Although it would bo a difficult, per- 
haps an impossible process, as shown in the last chapter, 
to convert through selection one form of transmission into 
another, there would not be the least difficulty in adapting 
the colors of the female, independently of those of the 
male, to suiTounding objects, through the accumulation 

** See, on this subject, chap. xaijI in the 'Yariatiou of Auimalii and 
Plants under Domestication.’^ 
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of variationa which were from the first limited in their 
transmission to the female sex* If the variations were not 
thus limited, llie bright tints of the male would be deteri- 
orated or destroyed* Whether the females alone of many 
species have been thus specially modified, is at present 
very doubtful. I wish I could Ibllow Mr. Wallace to the 
full extent ; for the admission ivould remove some difilcub 
ties. Any variations which tv ere of no service to the 
female as a protection would be at once obliterated, 
instead of being lost simply by not being selected, or from 
free intercrossing, or from being cUroiiiated when trans- 
feiTed to the male and in any way injurious to him* Thus 
the plumage of the female would be kept constant in char- 
acter* It would also be a relief if we could admit that the 
obscure tints of both sexes of many bu’ds bad been 
acquired and preserved for the sake of protection— for 
example, of the hedge-warbler or kitty-wren {Aceentor 
modidaris and IVoglodi/tes vidgarls)^ with respect to 
which have no sufficient evidence of the action of sex- 
ual selection* We ought, however, to be cautious in 
concluding that colors, which appear to ns dull, are not 
attractive to the females of certain species; wc should 
bear in mind such cases as that of the common house-spar- 
row, in which the male differs much from the female, but 
does not exhibit any bright tints* No one probably w ill 
dispute that many gallinaceous birds wdiich live on the 
open ground have acquired their present colors, at least in 
part, for the sake of protection. Wc know how well they 
are thus concealed; w^o know that ptai-migans, while 
changing from their winter to their summer plumage, both 
of which are protective, suffer greatly from birds of prey* 
But can we believe that the very slight differences in tints 
and markings between, for instance, the female black and 
red grouse serve as a protection ? Are partridges, as they 
are now colored, better protected than if they bad re- 
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setnbled quails ? Do tlio Blight difTeronces between the 
females of the common pheasant, the Japan and golden 
pheasants, serve as a protection, or might not their plu^ 
mages have been interchanged with impunity ? From what 
Mr. Wallace has observed of the habits of certain gal Una- 
coons birds in the East, he thinks that such slight differ- 
ences are beneficial. For myself, I will only say that I 
am not convinced. 

Formerly, when I was inclined to lay much stress on 
the principle of protection, as accounting for the less 
bright colors of female birds, it occurred to me that pos- 
sibly both sexes and the young might aboriginally have 
been brightly colored in an equal degree ; hut that, subse- 
quently, the females, from the danger incurred during 
incubation, and the young, from being inexperienced, had 
been rendered dull as a protection. But this view is not 
supported by any evidence, and is not probable j for we 
thus in imagination expose during past times the females 
and the young to danger, from which it has subsequently 
been necessary to shield their modified descendants. We 
have, also, to reduce, through a gradual process of selec- 
tion, the females and the young to almost exactly the 
same tints and markings, and to transmit them to the cor- 
responding sex and period of life. It is also a somewhat 
strange fact, on the eupposition that the females and the 
young have partaken, during each stage of the process of 
modification, of a tendency to be as brightly colored as the 
males, that the females have never been rendered dull- 
colored without the young participating in the same 
change ; for there are no instances, as far as I can discov- 
er, of species with the females dull-colored and the young 
bright-colored. A partial exception, however, is offered 
by the young of certain woodpeckers, for they have the 
whole upper part of the head tinged with red,’^ which 
afterward either decreases into a mere circular red line in 



Chap, SVr.l THE YOUKG LIKE THE ADULT MALES, 191 



the adults of both sexes, or quite disappears in the adult 
females/* 

Finally, Tvith respect to our present class of cases, tlie 
most probable view appears to be, that successive varia- 
tions in brightness or in other ornamental characters, 
occurring in the males at a rather late period of life have, 
alone been preserved ; and that most or all of these varia- 
tions, owing to the late period of life at which they ap- 
peared, have been from the first transmitted only to the 
adult male offspring. ■ Any variations in brightness which 
occurred iu the females or in the young would have been 
of no service to them, and would not have been selected; 
moreover, if dangerous, would have been eliminated. Thus 
the females and the young will either have been left un- 
modified, or, and this has much more commonly occurred, 
will have been partially modified, by receiving, through 
transference from the males, some of the successive varia- 
tions, Both sexes have perhaps been directly acted on 
by the conditions of life to which they have long been ex- 
posed ; but the females, from not being otherwise much 
modified, will best exhibit any such effects. These changes 
and all others will have been kept uniform by the free in- 
tercrossing of many individuals. In some cases, especially 
with ground-birds, the females and the young may possi- 
bly have been modified, independently of the males, for 
the sake of protection, so as to have acquired the same 
dull-colored plumage. 

Class IL When the adult female is 7iiore conspicuous 
than the adult maU^ the young of both sexes in their frst 
plumage resemble the adult male. — This class is exactly the 
reverse of the last, for the ffemalcB are here more brightly 

Audubon, ‘Omitb. Eiograpliy/ voL i. p. 193. Maogmirray, 

Brit. Birds, ^ vol nl p. SB. See also the case before given of Indopkus 
carhtta. 
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colored or more conspicuous than the males; and the 
young, as far as they are known, resemble the adult males 
instead of the adult females. But the difference between 
the sexes is never nearly so great as occurs with many 
birds in the first class, and tbe cases are comparatively 
rare. Mr. Wallace, wdio first called attention to the singu- 
lar relation which exists between the less bright colors of 
the males and their performing the duties of incubation, 
lays great stress on this point,” as a crucial test that ob- 
scure colors have been acquired for the sake of protection 
during the period of nesting, A different view seems to 
me more probable. As the eases arc curious, and not 
numerous, 1 ’svill briefly give all that I have been able to 
find. 

In one section of the genus Tiirnix, quail-like birds, the 
female is invariably larger than the male (being nearly 
twice as large in one of the Australian species), and this is 
an unusual circumstance with the Gallmacejc, In most 
of the species the female is more distinctly colored and 
brighter than the male," but in some few species the sexes 
are alike* In Tumix taigoor of India the male wants 
the black on the throat and neck, and the whole tone of 
the plumage is lighter and less pronounced than that of 
tlie female.^’ The female appears to be more vociferous, 
and is certainly much more pugnacious, than the male ; 
so that the females and not the males are often kept by 
the natives for fighting, like game-cocks* As male birds 
are exposed by the English bird-catchers for a decoy near 
a trap, in order to catch other males by exciting their ri- 

TVestin luster Reriew, July, IS67, fl.mi A, Murray, ‘Journal of 
TraTcl/ 1S68, p. S3* 

For the Auetralian Bpecioa, see Gould^s ‘ Ilaiid-book,* etc., vol, ii 
pp. 1^8, 180, 186, 188* In the British Museum specimens of the Aus- 
tralian Plain- wanderer {Fedionomm iorquatm) may be seen, showing 
similar sexual di^erencea. 
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valrjTj 80 the females of this Turnix are employed in India 
When thus exposed the females soon begin their “ loud, 
purring call, which can be heard a long way olf, and any 
females within ear-shot run rapidly to the spot, and com- 
nience fighting with the caged bird.” In this way from 
twelve to twenty birds, all breeding-females, may be 
caught in the course of a single day. The natives assert 
that the females after laying their eggs associate in flocks, 
and leave the males to sit on them. There is no reason 
to doubt the truth of this assertion, which is supported by 
some observations made in China by Mr. Swinhoe,'* Mr. 
Blyth believes that the young of both sexes resemble the 
adult male. 

The females of the three species of Painted Snipes 
(Rhynchsea) “ arc not only larger, but much more richly 
colored than the males.”** With all other birds, in 
w'hich the trachea differs in structure in the two sexes, 
it is more developed and complex in the male than in the 
female ; but in the Rhynchma Australis it is simple in 
the male, while in the female it makes four distinct con- 
volutions before entering the lungs.'* The female, there- 
fore, of this species has acquired an eminently masculine 
character. Mr. Blyth ascertained, by examining many 
specimens, that the trachea is not convoluted in either sex 
of R. RengaknsiSy which species so closely resembles R. 
Australis that it can hardly be distinguished except by 
its shorter toes. This fact is another striking instance of 
the law that secondary sexual characters are often widely 
different in closely-allied forms ; though it is a very rare 
circumstance when such differences relate to the female 
sex. The young of both sexes of R. BmgaUnsis in their 

“ Jerdon, ‘ Birds of India,’ voL iii. p. 686. Mr. Swinhoe, in ‘ Ibis,’ 
1866, p. 642; 1866, pp. 131, 405. 

.lerdon, ‘ Birds of India.’ voL Hi. p. 6^7. 

Gould’s ‘ Hand-book of tbc Birds of Australia,’ fol. ii. p. 276. 

28 
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■first plumage are said, to resemble tlie mature male.” 
Tliere is also I'eason to believe that the male undertakes 
the duty of incubation, for Mr, Swinhoe ” found the fe* 
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malcB before the close of the summer associated in flocks^ 
as occurs with the females of the Tariux. 

The females of Phalaropiis fuliewrius and hyperhi>- 
reus are larger, and in their summer plumage ** more gayly 

' The Indian Field; Sept. 185S, p. 3, 

» *Ibis; 1666, p. 298. 
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attired tlian the males,” But the difference in color he- 
tween the sexes is far from conspicuous. The male alone 
of P. fidicarius undertakes, according to Prof Steenstrup^ 
the duty of incuhation, as is likewise shown by the state 
of his breast-feathers during the breeding-season, Tlie 
female of the dotterel plover {^Eudrovfiius ntOTinellus) is 
larger than the male^ and has the red and black tints on 
the lower surface, the white crescent on the breast, and 
the stripes over the eyes, more strongly pronounced. The 
male also takes at least a share in hatching the eggs ; but 
the female likewise attends to the young.'*'* I have not 
been able to discoA^er whether with these species the 
young resemble the adult males more closely than the 
adult females ; for the comparison is somewhat difficult to 
make on account of the double moult. 

Turning now to the Ostrich order: the male of the 
common cassowary ( CasuariuB gaUatv£) wrould ho 
thought by any one to be the female, from his smaller 
size and from the appendages and naked skin about his 
head being much less brightly colored; and I am in- 
formed by Mr. Bartlett that in the Zoological Gardens it 
is certainly the male alone who ^its on the eggs and takes 
care of the youiig.^* The female is said by Mr. T* W. 
Wood to exhibit during the breeding-season a most 

For these several stateiaents, see Mr, Gotild^s ‘ Birds of Great Brit- 
ain.^ Prof Newton informs me that be bas long been convinced, from 
bis own observations and from those of others^ that the males of the 
above-named species take either the whole or a large share of the duties 
of incubation, and that thej “show mutch greater devotion toward their 
young, when in danger, than do the females,” So it is, as he informs me, 
with IJmoRa lapponica and some few Other Waders, in which the females 
are larger and have more strongly-contrasted colors than the males. 

The natives of Ceram (Wallace, * Malay Archipelago,’ vol, ii. p. 150) 
assert that the male and female sit alternately on the eggs j but this as- 
sertion, as Mr, Bartlett thinks, may be accounted for by the female visit- 
iug the nest to lay her eggs. 

^The Student,^ April, 18^0, p. 124. 
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pugnacious disposition ; and her wattles then become en- 
larged and more brilliantly colored. So, again, the female 
of one of the eraus (J)romcBtis irroratus) is considerably 
larger than the male, and she possesses a slight top-kiiot, 
but is otherwise undistinguish able in plumage. She aj> 
pears, however, to have greater power, when angry or 
otherwise excited, of erecting, like a turkey-cock, the 
feathers of her neck and breast. She is usually the more 
courageous and pugilistic. She makes a deep, hollow, gut- 
tural boom, especially at night, sounding like a ^ small 
gong* The male has a slenderer frame and is more docile, 
with no voice beyond a suppressed hiss when angry, or a 
croak.” He not only performs the whole duty of incuba' 
tion, but has to defend the young from their mother ; for 
as soon as she catches sight of her progeny she becomes 
violently agitated, and notwithstanding the resistance of 
the father appears to use her utmost endeavors to destroy 
them. For months afterward it is unsafe to put the par- 
ents together, violent quarrels being the inevitable result, 
in which the female generally comes off conqueror*”^* So 
that with this emu we have a complete reversal not only 
of the parental and incubating instincts, but of the usual 
moral qualities of the two sexes ; the females being sav- 
age, quarrelsome, and noisy, the males gentle and good. 
The case is very different with the African ostrich, for the 
male is somewhat larger than the female and has finer 
plumes with more strongly^contrasted colors ; neverthe- 
less, he undertakes the whole duty of incubation.^* 

I will specify the few other cases known to me, in 
which the female is more conspicuonsly colored than the 
male, although nothing is known about their man tier of 

See the excellent account of the habits of this bird under confine- 
ment, bf Mr* A, W. Bennett, m ‘Land and Water,* May, 1S68* p, 2^53* 

Mr* Sclatcr, on the incubation of the Strutliioues, ‘ Proe. ZooL Soc.,* 
June 9, 1863* 
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incubation. With the carrion-hawk of the Falkland Isl- 
ands {Milvago leucurus) I was much surprised to find by 
dissection that the individuals, which had all their tints 
strongly pronounced, with the cere and legs orange-col- 
ored, were the adult females; while those with duller 
plumage and gray legs were the males or the young* In 
an Australian tree-creeper ( OlimacUris erythrops) the fe- 
male differs from the male in ‘‘ being a domed with beauti- 
ful, radiated, rufous markings on the throat, the male hav- 
ing this part quite plain.” Lastly, in an Australian niglit- 
jar the female always exceeds tlie male in size and in 
the brilliance of her tints ; the males, on the other hand, 
have two white spots on the primaries more conspicuous 
than in the female*” 

We thus see that the cases in which female birds are 
more conspicuously colored than the males, with the 
young in their immature plumage reserabUng the adult 
males instead of the adult females, as in the previous class, 
are not numerous, though they are distributed in various 
Orders* The amount of difference, also, between the sexes 
is incomparably less than that which frequently occurs in 

** For the Milvago, see ‘Zoology of the Voyage of the Beagle/ 
Birds, 1641, p. 16. For the Climacteri!? and nightjar (Enrostopodus), 
Bee Gould’s ‘ Hand-hook of the Birds of Australia/ voh i. pp. 602, 97. 
The New Zealand shieldrake (Tadoma varkgata) offers a quite anomalous 
case; the head of the female is pure white, and her back ia redder than 
that of the male ; the head of the male is of a rich dark bronzed color, 
and his back is clothed with finely-pencilled slate-colored feathers, bo 
that he may altogether be considered as the more beautiful of the two. 
He ie lai^er and more pugnacious than the female, and does not sit on 
the eggs. So that in all these reapects this species comes under our lirst 
class of cases; but Mr. Sclater (‘Proc* Zool. Soc/ 1866, p, ifiO) was 
much surprised to observe that the young of both sexes, when about 
three months old, resembled in their dark heads and necks the adult 
males, instead of the adult females ; so that it would appear in this case 
that the females have been modified, while the males and the yoking have 
retained a former state of plumage. 
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the last ; so that the cause of the difference, what- 
ever it may have becnj has acted on tfie females in the 
present class either less energetically or less persistently 
than on the males in the last class, Mr* Wallace believes 
that the males have had their colors rendered less conspic- 
uous for the sahe of protection during the period of incu- 
bation j but the difference between the sexes in hardly 
any of the foregoing cases appears sufficiently great for 
this view to be safely accepted* In some of the cases the 
brighter tints of the female are almost confined to the 
lower surface, and the males, if thus colored, would not 
have been exposed to danger while sitting on the eggs* 
It should also be borne in mind that the males are not 
only in a slight degree less conspicuously colored than the 
females, but are of lees size, and have less strength* They 
have, moreover, not only acquired the maternal instinct of 
incubation, but arc less pugnacious and vociferous than 
the females, and in one instance have simpler vocal or- 
gans* Thus an almost complete transposition of the 
instincts, habits, disposition, color, size, and of some 
points of structure, has been effected between the two 
sexes. 

Now if wc miglit assume that the males in the present 
class Lave lost some of that ardor which is usual to their 
sex, so that they no longer search eagerly for the females; 
or, if we might assume that the females have become 
much more numerous than the males — and in the case of 
one Indian Turnix the females are said to be “ much more 
commonly met with than the males ” "“—then it is not im- 
probable that the females would have been led to court 
the malt s, inetead of being courted by them* This, indeed, 
is the case to a certain extent, with some birds, as we 
have seen with the peahen, wild-turkey, and ceitaiil kinds 
of grouse* Taking as our guide the habits of most male 
*** Jerdon, * Birds of India,^ voL III p. 5t>8* 
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birds, the greater size and strength and tlie extraordinary 
pugnacity of the females of the Tiiniix and Emu, must 
mean that they endeavor to drive away rival females, in 
order to gain possession of the male ; and on this view, 
all the facts become clear; for the males would probably 
be most charmed or excited by the females which were 
the most attractive to them by their brighter colors, other 
ornaments, or vocal powers* Sexual selection would then 
soon do its work, steadily adding to the attractions of the 
females ; the males and the young being left not at all, or 
but little modified* 

Class III*— When the adidt male resembles the adult 
female^ the young of both sexes ham a peculiar first plw- 
mage of their own. — In this class both sexes when adult 
resemble each other, and difier from the young* This 
occurs with many birds of many kinds. The male robin 
can hardly be distinguislied from the female, but the 
yoniig are widely different with their mottled dusky-olive 
and brown plumage. The male and female of the splen- 
did scarlet Ibis are alike, while the young are br<?wn ; and 
the scarlet color, tliotigh common to both sexes, is appar- 
ently a sexual character, for it is not well developed with 
birds under confinement, in the same manner as often oc- 
curs in the case of brilliantly-colored male birds. With 
many species of herons the young differ greatly from the ^ 
adults, and their summer plumage, though common to both 
sexes, clearly has a nuptial character. Young swans are 
slate-colored, while the mature birds are pure white ; but it 
would be superfluous to give additional instances* These 
differences between the young and the old apparently de- 
pend, as in the last two classes, on the young having 
retained a former or ancient state of plumage, which lias 
been exchanged for a new plumage by the old of both 
sexes* When the adults are brightly colored, we may 
conclude from the remarks just made in relation to tlic 
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scarlet ihm and to many heronSj and from the analogy of 
the Bpccies in the first elaes, that such colors have been 
acquired through sexual selection hy the nearly mature 
males; but that, difterently from Tvhat occurs in the first 
two classes, the transmission, though limited to the same 
age, has not been limited to the same sex. Consequently 
both sexes, when mature, resemble each other and differ 
from the young. 

Class IV, When the adult male resemMes the adult 
female^ the youtig of both senses in their first plumage 
resemble the adults, — In this class the young and the 
adults of both sexes, whether brilliAantly or obscurely 
colored, resemble each other. Such cases are, I think 
more common than those in the last class. We have in 
England instances in the kingfisher, some woodpeckers, 
the jay, magpie, crow, and many small dull-colored birds, 
such as the hedge-warbler or kitty-wren. But the simi- 
larity in plumage between the young and the old is never 
absolutely complete, and graduates away into dissimilari- 
ty. Thus the young of some members of the kingfisher 
family are not only less vividly colored than the adults, 
but many of the feathers on the lower surface are edged 
with brown ” — ^a vestige probably of a former state of the 
plumage. Frequently in the same group of birds, even 
.within the same germs, for instance in an Australian genus 
of parrokeets (Platycercus), the young of some species 
closely resemble, while the young of other species differ 
considerably from their parents of both sexes, which are 
alike.” Both sexes and the young of the common jay are 
closely similar; hut in the Canada jay {Perisorexts Cana- 
demis) the young differ so much from their parents that 
they were formerly described as distinct species." 

« Jerdon, ‘Birds oP India,’ vol. i. pp. 222, 228. Gould’s ‘ Uand-book 
of ihe Birds of Australia,* yol. i. pp. 124^ 13(K 

Gould, Ibid. yol. ii. pp, 3^, 46, 65, 

Audubon, * Oruitb, Biography,* yol. ii. p. efi. 
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Before proceeding, I may remark that under the pres- 
ent and two next classes of cases the facts are so complex, 
and the conclusions so doubtful, that any one who feels 
no especial interest in the subject had better pass them 
over. 

The brilliant or conspicuous colors which characteiize 
many birds in the present class, can rarely or never be of 
service to them as a protection ; so that they have prob- 
ably been gained by the males through sexual selection, 
and then transferred to the females and the young- It is, 
however, possible that the males may have selected tlie 
more attractive females; and if these transmitted their 
characters to their offspring of both sexes, the same re- 
sults would follow as from the selection of the more at- 
tractive males by the females. But there is some evidence 
that this contingency has rarely, if ever, occurred in any 
of those groups of birds in which the sexes are generally 
alike ; for if even a few of the successive variations had 
failed to be transmitted to both sexes, the females would 
have exceeded to a slight degree the males in beauty- 
Exactly the reverse occurs under nature ; for in almost 
every large group, in which the sexes generally resemble 
each other, the males of some few species are in a slight 
degree more brightly colored than the females* It i& 
again possible that the females may have selected the 
more beautiful males, these males having reciprocally 
selected the more beautiful females; but it is doubtful 
whether this double process of selection would be likely 
to occur, owing to the greater eagerness of one sex than 
the other, and whether it would be more efficient tliaii 
selection on one side alone. It is, therefore, the most 
probable view that sexual selection has acted, in the pres- 
ent class, as far as ornamental characters are concerned, in 
accordance with the general rule throughout the animal 
kingdom, that is, on the males; and that these have 
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transmitted tlioir gradually-acquired colors, cither equally 
or almost equally, to their olTspring of both sexes. 

Another point is more doubtful, namely, whether the 
successive variations first appeared in the males after they 
had become nearly mature, or while quite young. * In 
either case sexual selection must have acted on the male 
when ho had to compete with rivals for the possession of 
the female ; and in both cases the characters thus acquired 
have been transmitted to both sexes and all ages. Hut 
these characters, if acquired by the males when adult, may 
have been transmitted at first to the adults alone, and at 
some subsequent period transferred to the young. For 
it is known that when the law of inheritance at corre- 
sponding ages fails, the offspring often inherit characters 
at an earlier age than that at which they first appeared in 
their parents/^' Oases apparently of this kind liave been 
observed with birds in a state of nature. For instance, 
Mr. Blyth has seen specimens of Zanhis rufm and of 
Colymhus glacialis which had assumed while young, in a 
quite anomalous manner, the adult plumage of their 
parents." Again, the young of the common swan {Cyg- 
nu3 olor) do not cast off their dark feathers and become 
white until eighteen months or two years old; but Dr. F. 
Forel has described the case of three vigorous youiif^ 
birds, out of a brood of four, which were born pure wbite* 
These young birds were not albinoes, as shown by tlie 
color of their beaks and legs, which nearly resembled the 
same parts in the adults.®* 

^ * Variation of Animala and Plants under Doinostication,’ vot ii. 
\K 79 . 

3' Charkaworth, *Ma^. of Nat. Hist/ vol L 1S31, pp. 305, 300. 

^ iiiillctin de la Soc* Vaudoise des So. Nat/ vol. x. 18G9, p 13'^ 
The young of the Polish swan, Ci/fpim immutahiiis of Yarrell, a4 always 
white; but this apccios, as Mr. Sclater informs me, is believed to be 
nothing more than a variety of the Doineatio Swan (C^nm olar). 
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It may be worth Avbile to illustrate the above three 
modes by which, in the present class, the tvvo sexes and 
the young may have come to resemble each other, by 
the curious case of the genus Passer*” In the house-spar- 
row (P. domeMicud) the male differs much from the fe- 
male and from the young* These resemble each otlier, 
and likewise to a large extent both sexes and the young 
of the sparrow of Palestine (P* brachydaetylus)^ as well 
as of some allied species* We may therefore assume that 
the female and young of the house-sparrow approximately 
show us the plumage of the progenitor of the genus* 
Now with the tree-sparrow (P montanm) both sexes and 
the young closely resemble the male of the house-sparrow ; 
so that they have all been modified in the same manner, 
and all depart from the typical coloring of tlieir early pro- 
genitor. This may have been effected by a male ancestor 
of the tree-sparrow having varied, firstly, when nearly ma- 
ture, or, secondly, while quite young, having in either case 
transmitted his modified plumage to the females and the 
young; or, thirdly, he may have varied when adult and 
transmitted his plumage to both adult sexes, and, owing 
to the failure of ttie law of inheritance at corresponding 
ages, at some subsequent period to his young* 

It is impossible to decide which of these three modes 
has generally prevailed throughout the present class of 
cases. The belief that the males varied while young, and 
transmitted their variations to their offspring of both 
sexes, is perhaps the most probable. I may here add tliat 
I have endeavored, with little success, by consulting van- 
oils works, to decide how far with birds the period of vari- 
ation has generally determined the transmission of charac- 
ters to one sex or to both. The two rules, often referred 
to (namely, that variations occurring late in life are 

« r am indebted to Mr, Dlyth for information in regard to this genus. 
The sparrow of Palestine belongii to the sub-genus Petronia, 
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transmitted to one and the same sex, ’wliilc tijose which 
occur early in life are transmitted to both sexes), ap- 
parently hold good in the first,” second, and fourth classes 
of cases j but they fail in an equal number, namely, in the 
third, often in the fifth,*® and in the sixth small class. 
They hold good, however, as far as I can judge, with a 
considerable majority of tlie species of birds. Whether 
or not this be so, we may conclude from the facts given 
ill the eighth chapter that the period of variation has 
been one important element in determining the form of 
transmission. 

With birds it is difiS-Cult to decide by what standard 
we onglit to judge of the earliriess or lateness of the period 
of variation, whether by the age in reference to the du- 
ration of life, or to the power of reproduction, or to the 
number of moults through which the species passes. The 
moulting of birds, even within the same family, sometimes 
differs much without any assignable cause. Some birds 
moult so early, that nearly all the body-feathers are cast 
off before the first wing-teatliers are fully grown, and we 
cannot believe that this was the primordial state of things. 
When the period of moulting has been accelerated, the 
age at which the colors of the adult plumage were first 
developed would falsely appear to us to have been earlier 

For mslRtkce, the males of Tanagrn <Esiiva and Firmgilla cyanea re- 
quire throe years, the male of FrtTigiUa four years, to complete their 
beautiful plumage. (See Audubon, ‘Ornith. Biograph yol L pp. 233, 
280, 3^8.) The Harlequin duck takes three years (ibid. vol. iii. p. 614). 
The male of the Gold pheasant, as 1 hear 1‘rom Mr. J* Jenner Weir, can 
be distinguished from the female when about three months old, but be 
does not acquire hia full splendor until the end of the September in the 
following year. 

^ Thus the Ibis tantalus and Orus Amerkanus take four years, the 
Fliimingo several years, and the Ardea Luflovicana two years, before they 
acquire their perfect plumage. See Audubon, ibid, vok j. p. 221; vol. 
iii. pp. 133, 130, 21L 
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than it really was* “This may be illustrated by the practice 
followed by some bird-fanciers, who pull out a few feathers 
from the breasts of nestling bullfinches, aud from the head 
or neck of young gold-pheasants, in order to ascertain their 
sex ; for in the males these feathers are immediately re- 
placed by colored ones.^* The actual duration of life is 
known in but few birds, so that we can hardly judge by 
this standard. And with reference to the period at which 
the powers of reproduction are gained, it is a remarkable 
fact that various birds occasionally breed while retaining 
their immature plumage.®^ 

The fact of birds breeding In their immature plumage 
seems opposed to the belief that sexual selection has played 
as important a part as I believe it has in giving ornament- 
al colors, plumes, etc*, to the males, and, by means of 
equal transmission, to the females of many species. The 
objection would be a valid one, if the younger and less 
ornamented males were as successful in winning females 
and propagating their kind, as the older and more beauti- 
ful males. But we have no reason to suppose that this is 

Mr. Blytb, in Charles w orthos ^Mag, of Nat. yoI. i. 183t, p. 

300. Mr. Bartlett has informed me in regard to gold-plieasants. 

I have noticed the following cases in Auduhon^a ^Omith. Biogra- 
phy, The Redstart of America^ {Mmcicapa rutidlla^ vol. i. p. 203). 
The IbU tanialtts takes four years to come to full maturity, but aometimes 
breeds in the second year (vol. iii. p. 133). The Grm Americamts takes 
tho same time, but breeds before acquiriog its full plumage (vol. iil. p* 
211). The adults of Ardea cm^ea are blue and the young white ; and 
white, mottled, and mature blue birds may all be seen breeding together 
(vol. iv. p. 68) 1 but Mr. Myth informs me that certain herons apparently 
are dimorphic, for white and colored individuals of the same age may be 
observed. The Harlequin duck (Amts hisirionka^ Litm,) takes three 
years to acquire its full plumage, though many birds breed in the second 
year (vol ill. p. 614). The Wliitehcaded Eagle (FaicQ leucocq^halus, vol. 
jii. p, 210) is likewise known to breed in its immature state. Some spo> 
cies of Oriolus (according to Mr. Blyth and Mr. Swinhoe, in *IbiSj^ July 
1863| p. 68) likewise breed before they altaiu their full plumage. 
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the case. Audubon speaks of the breeding of the imma- 
ture males of Ibis tantalus as a rare events as does Mr* 
Swinlioej in regard to the immature males of Oriolus.” If 
the young of any species in their immature plumage were 
more successful in winning partners than the adults^ the 
adult plumage would probably soon be lostj as the males 
which retained their immature dress for the longest period 
would prevail, and thus the character of the species would 
ultimately be modified.®* If, on the other hand, the young 
never succeeded in obtaining a female, the habit of early 
reproduction Avould perhaps be sooner or later quite elim- 
inated, from being superfluous and entailing waste of 
powder* 

Tlie plumage of certain birds goes on increasing in 
beauty during many years after they are fully mature ; 
this is the case with the train of the peacock, and with 
the crest and plumes of certain herons; for instance, the 
Ardea lAidomcmia but it is very doubtful whether 
the continued development of such feathers is the result of 

See the last foot-note. 

Other animals, belonging to quite distinct classes, are either habit- 
ually or occasionally capable of breeding before they have fully acquired 
their adult characters. This ia the case with the young males of the 
sahnon. Several amphibians have been known to breed while retaining 
their larval structure. Fritz Miiller has shown (‘Facta and Argumentg 
for Darwin,’ Trans. 1869, p. ^0) that the males of several ampliipod • 
crustaceans become sexually mature while young ; and I infer that this 
is a case of premature breeding, because they have not as yet acquired 
their fully-developed claspers. All such facta are highly interesting, as 
bearing on one means by which species may undergo great modifications 
of character, in accordance with Mr. Cope’s views, expressed under the 
terms of the “ retardation and acceleration of generic characters ; ” but 
I cannot follow the views of this eminent naturalist to their full extent. 
See Mr, Cope, “ On the Origin of Genera,” from the ‘ Prac, of Acad. Nau 
Sc. of Philadelphia,’ Oct, ISfiS. 

Jerdon, ‘Birds of India,’ vol iii. p, 60^, on the peacock. Audu- 
lK>n, ibid. vol. Hi, p. 139, on the Ardea. 
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tlic Bclection of Buccessive beneficial variations, or merely 
of continuous growtli. Host fishes continue increasing in 
size, as long as they are in good health and have plenty 
of food; and a somewhat similar law may prevail with 
the plumes of birds. 

Class V. When the adults of both ses^es have a dis- 
tinct iointe)’^ and summer plumage^ whether or not the male 
differs from the female^ the young resemble the ad'idts of 
both sexes in their winter dress^ or much mme rarely in 
their summer dress^ or they resemble the females alone / 
or the young may have an intermediate character ^ or^ 
again^ they may differ greatly from the adidts in both 
their seasonal plumages^ — The cases in this class are 
singularly complex ; nor is this surprising, as they depend 
on inheritance, limited in a greater or less degree in three 
different ways, namely, by sex, age, and the season of the 
year. In some cases the individuals of the same species 
pass tlirougli at least five distinct states of plumage. 
’With the species, in which the male differs from the 
female during the summer season alone, or, which is rarer, 
during both seasons,''^ the young generally resemble the 
females — as witli the so-called goldfinch of Nortli Amer- 
ica, and apparently with the splendid Maluri of Aus- 
tralia/^ With the species, the sexes of which are alike 
during both the summer and winter, the young may re- 
semble the adults, firstly, in their winter dress ; secondly, 
which occurs much more rarely, in their summer dress ; 
thirdly, they may be intennediate between these two 
states; and, foui'thly, they may differ greatly from the 

For illustrative cases see vol. iv. of MacgilUvray’s ‘Hist. Brit. 
Birds;' on Tringa, etc., |>p. 22&, on the Machetes, p. 172; on tlie 
Chatadriu^ hiaticula^ p. 118; on the Ch^radrim pluvialU^ p. 94. 

** For the goldfinch of North Amerioa, F'rinfUa see Au- 

dubon, ‘ Omilh. BiogniphjV vol. i. p. 1 72. For the Maluri, Gould^e ‘ Hand- 
book of the Bird's of AufiliuUa,’ vol. i. p, 31 S. 
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adulta at all seasons. We hare an instance of the first of 
these four cases iu one of the egrets of India {Buphus 
coromandus)^ in which the young and the adults of both 
sexes are white daring the winterj the adults becoming 
golden-buff during the summer* With the Gaper {Anas- 
tomi£S oacitans) of India we have a similar case, but the 
colors are reversed j for the young and the adults of both 
sexes are gray and black during the winter^ the adults be- 
comir)g white during the summer/' As an instance of the 
second case, the young of the razor-bill {Alca torda^ 
Linn,), in an early state of plumage, are colored like the 
adults during the summer j and the young of the white- 
crowned sparrow of North America {Fnngilla kueo- 
phrgs)^ as soon as fledged, have elegant white stripes on 
their heads, which are lost by the young and the old dur- 
ing the winter/^ With respect to the third case, namely, 
that of the young having an intermediate character be- 
tween the summer and winter adult plumages, Yarrell ** 
insists that this occurs with many waders. Lastly, in re- 
gard to the young diflfering greatly from both sexes in 
their adult summer and winter plumages, this occurs with 
some herons and egrets of North America and India^ — the 
young alone being white* 

I ’will make only a few remarks on these complicated 
eases. When the young resemble the female in her sum- 
mer dress, or the adults of both sexes in their winter 
dress, the cases differ from those given under Classes I* 
and IIL only in the characters origiually acquired by the 

I am indebted to Mr. Blytli for mfonnatiou in regard to the 
Buphufl; Bee also Jerdon, ‘Birds of India,' vol. iil p. H9. On the 
Anastomus, see Blyth, in ‘Ibis,' 1867, p. 173. 

^ On the Alea, see MaegUlivray, ‘ Hist. Brit. Birds,* toI v. p. 347. 
On the FringtUa Imcophri/s, Audubon, ibid. toI. ii. p. 89. I shall have 
hereafter to refer to the young of certain herons and egrets being white. 

‘History of British Birds,' voL i. 1839, p. 15S>. 



4 

I 




Darwin Online: courtesy of University of Oklahoma Libraries 




CW. XVL] TOE YOUNG LIKE ADULTS OF SAME SEX, 209 



males during the hreeding^season having been limited in 
their transmission to the corresponding season. When 
the adults have a distinct summer and winter plumage, 
and the young differ from hoth, the case is more difficult 
to understand. We may admit as probable that the 
young have retained an ancient state of plumage ; we can 
account through sexual selection for the summer or nup- 
tial plumage of the adults, but bow are we to account for 
their distinct winter plumage ? If we could admit that 
this plumage serves in all cases as a protection, its ac- 
quirement would be a simple affair ; but there seems no 
good reason for this admission* It may be suggested that 
the widely-different conditions of life during the winter 
and summer have acted in a direct manner on the plu- 
mage; this may have had some effect, but I have not 
much confidence in so great a difference, as we sometimes 
see, between the two plumages having been thus caused* 
A more probable explanation is, that an ancient style of 
plumage, partially modified through the transference of 
some characters from the summer plumage, has been re- 
tained by the adults during the winter* - Finally, all tiie 
cases in our present class apparently depend on charac- 
ters acquired by the adult males, having been variously 
limited in their transmission according to age, season, and 
sex ; but it would not be worth while to attempt to fol- 
low out these complex relations* 

Class VI* The young in their JirH plumage differ 
from each other according to 8€x/ the young mahsre- 
sembUng more or less closely the aduU males^ and the 
young females more or less closely the aelult females , — 
The cases in the present class, tliough occurring in vari- 
ous groups, are not numerous ; yet, if experience had not 
taught us to the contrary, it seems the most natural thing 
that the young should at first always resemble to a cer- 
tain extent, and gradually become more and more like, the 
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adults of the snine sex. The adult male blackcap [Sylvia 
dtr icixpilla) !ias a black headj that of the female being 
reddish-brown ; and I am informed by Mr, Blyth that 
the young of both sexes can be distinguished by this 
character even as nestlings. In the family of thrushes an 
unusual number of similar cases have been noticed j the 
male blackbird {Tardus can be distingnished in 

the nest from the female, as the main wing-feat here, which 
are not moulted so soon as the body-feathers, retain a 
brownish tint until the second general moult.'*® The tw^o 
sexes of the mocking-bird [Ihrdits poly glottiis^ Linn.) dif- 
ler very little from each other, yet the males can easily 
be distinguished at a very early age from the females by 
showing more pure white,*" The males of a forest-thrush 
and of a rock-thrush (viz,, Orocetes erythrogaatra and Pe- 
troctnvla cyaned) have much of their plumage of a fine 
blue, while the females are brown j and tlie nestling males 
of both species have their main wing and tail feathers 
edged wdth blue, wLile those of the female are edged wdth 
brown.*® So that the very same feathers which in the 
young blackbird assume their mature cliaracter and be- 
come black after the others, in these two species assume 
this character and become blue before the others. The 
most probable view with reference to these cases is that 
the males, difierently from what occurs in Class L, have 
transmitted their colors to their male offspring at an ear- 
lier age than that at which they themselves first acquired 
them; for if they had varied while quite young, they 
would probably have transmitted all their characters to 
their offspring of both sexes,*® 

Bljth, in CharlcBworth’s *Mag. of Nat. Hist.' vol i. 183^, p. 3G2 ; 
and from infonnation given to mo by him. 

Audubon^ ‘Omith, Biography/ voL i, p. 113, 

« Mr. C. A. Wright, in ‘Ibis,’ vol. vL 1864, p. 6C. Jerdou, ‘Birds 

of India/ vol i. p. 615. 

** Tlie following additional cases may be mentioned : the young maleg 
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Tn Atthunift polj/tmus (one of the Imraniing-birds) the 
male m splendidly colored black and green, and two oi' 
the taihfeathei's arc immensely lengthened; the female 
has an ordinary tail and inconspicuous colors ; now the 
young males, instead of resembling the adult female, in 
accordance with the common rule, begin from the first to 
assume the colors proper to their sex, and their tail-feath* 
ers soon become elongated. I owe this information to 
Mr, Gould, who has given me the folloAving more striking 
and as yet unpublished case : Two humming-birds be- 
longing to the genus Eustepliamis, both beautifully col- 
ored, inhabit the small island of Juan 'Fernandez, and 
liave always been ranked as specifically distinct. But it 
has lately been ascertained that the one, which is of a ridi 
chesnut-brown color with a golden-red head, is the male, 
while the other, which is elegantly variegated with green 
and white, with a metallic-green head, is the female. Kow 
the young from the first resemble to a certain extent tlie 
adults of the corresponding sex, the resemblance gradu- 
ally becoming more and more complete. 

In considering this last case, if as before we take the 
plumage of the young as our guide, it would appear that 
both sexes have been' independently rendered beautiful j 
and not that the one sex has partially transferred its 
beauty to the other. The male apparently has acquired 
his briglit colors through sexual selection in the same man- 
ner as, for instance, the peacock or pheasant in our first 
class of cases ; and the female in the same manner as the 
female Rhynchsea or Tiirnix in our second class of cases. 
But tliere is much difficulty in understanding how this 

of Tanagra rubra can be distinguished from the young females (Audu- 
bon, ‘ Omith. Biography,’ toL ir. p. 392), and so it is with the ncstliiiga 
of a blue nuthatch, Dctidrophila frontalis of India (Jerdon, ‘ Birds of India/ 
vo!, i. p. 889). Mr. Blyth also informs me that the sexes of tho stone- 
chat, Soxkola rubicola^ arc distinguishable at a very early age. 
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could have been effected at the same time with the two 
sexes of tlie same species. Mr, Salvin stateSj as we have 
seen in the eighth chapter, that with certain humming- 
birds tliG males great! j exceed in number the females, 
while with other species inhabiting the eame country the 
females greatly exceed the males. If, tlicn, we might as- 
sume that during some former lengthened period the males 
of the Juan Fernandez species had greatly exceeded the 
females in number, but that during another lengthened 
^ period the females had greatly exceeded the males, we 
could understand how the males at one time, and the 
females at another time, might have been rendered beauti- 
ful by the selection of the brigliter-colored individuals of 
either sex; both sexes trausmitting their characters to 
their young at a rather earlier age than usual. Whether 
this is the true explanation I will not pretend to say ■ but 
the case is too remarkable to be passed over without 
notice. 

We have now seen in numerous instances, under all 
six classes, that an intimate relation exists between the 
plumage of the young and that of the adults, either of one 
sex or both sexes. These relations are fairly well ex- 
plained on the principle that one sex — ^this being in the 
great majority of cases the male — first acquired tlirough 
variation and sexual selection bright colors or other orna- 
ments, and transmitted them in various wavs, in ac- 
cordance with the recognized laws of inheritance. Why 
variations have occurred at different periods of life, even 
sometimes with the species of the same group, we do not 
know ; but with respect to the form of transmission, one 
important detenuining cause seems to have been the age 
at which the variations first appeared. 

From the principle of inheritance at corresponding 
ages, and from any variations in color which occurred in the 
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males at an early age not being then selected, on the con- 
trary being often eliminated as dangerous, while similar 
variations occurring at or near the period of reproduction 
have^ been preserved, it follows that the plumage of the 
ydung will often have been left unmodified, or but little 
modified. We thus get some insight into the coloring of 
the progenitors of our existing species. In a vast number 
of species, in five out of our six classes of cases, the adults 
of one sex or both are brightly colored, at least during 
the breeding-season, w^hile the young are invariably less 
brightly colored than the adults, or are quite dull-colored ; 
for no instance is knowm, as far as I can discover, of the 
young of dull-colored species displaying bright colors, or 
of the young of brightly-colored species being more bril- 
liantly colored than their parents. In the fourth class, 
however, in whidi the young and the old resemble each 
other, there are many species (thongh by no means all) 
brightly-colored, and as these form whole groups we may 
infer that their early progenitors were likewise brightly- 
colored. With this exception, if we look to the birds of 
the world, it appears that their beauty has been greatly 
increased since that period, of which we have a partial 
record in tlieir immature plumage. 

071 the Color of the Plumage in relation to Profectio7i, 
— It will have been seen that I cannot follow Mr, Wallace 
in the belief that dull colors when confined to the females 
have been in most cases specially gained for the sake of 
protection. There can, how'ever, be no doubt, as formerly 
remarked, that both sexes of many birds have had their 
colors modified for this purpose, so as to escape the notice 
of their enemies ; or, in some instances, so as to approacli 
their prey unobserved, in the same manner as owls liavc 
had their plumage rendered soft, that their flight may not 
be overheard. Mr. Wallace remarks” that “ it is only in 

w ‘ Westmineter Review,* July, p. C. 
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the tropicSj among forests that never loae their foliagOj that 
we find whole groups of birds whose chief color is green,” 
It will be admitted by every one, who has ever tried, how 
difficult it is to distinguish parrots in a leaf-covered tree* 
Nevertheless, we must remember that many parrots are 
ornamented with crimson, blue, and orange tints, which 
can hardly be protective. Woodpeckers are eminently 
arboreal, but, besides green species, there are many black 
and black-and-white kinds- — -all the species being appar- 
ently exposed to nearly the same dangers. It is there- 
fore probable that strongly-pronounced colors liave been 
acquired by tree-haunting birds through sexual selection, 
but tliat green tints have had an advantage through nat- 
ural selection over other colors for the sake of protection. 
In regard to birds which live on the ground, every one 
admits that they are colored so as to imitate the surround- 
ing surface. How difficult it is to sec a paitridge, snipe, 
woodcock, certain plovers, larks, and night-jars, when 
crouched on the ground ! Animals inhabiting deserts offer 
the most striking instances, for the bare surface affords no 
concealment, and all the smaller quadrupeds, reptiles, and 
birds, depend for safety on their colors. As Mr, Tristram 
has remarked,®* in regard to the inhabitants of the Saha- 
ra, all are protected by their “isabelline or sand-color,” 
Calling to my recollection the desert-birds which I bad 
seen in South America, as well as most of the ground- 
birds in Great Britain, it appeared to me that both sexes 
in such cases are generally colored nearly alike. Ac- 
cordingly, I applied to Mr, Tristram, with respect to the 
birds of the Sahara, and ho has kindly given me the fol- 
lowing infonnation : There are twenty-six species, belong- 
ing to fifteen genera, which manifestly have had their 
oluwiage colored in a protective manner; and this coloring 
IS all the more striking, as with most of these birds it is 

^ IbiSj^ 1850, vol, L p. 420, seq. 
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cliftorcnt from tliat of their congeners. Both sexes of thir- 
toon out of the twenty-six species ure colored in the same 
manner ; but these belong to genera in which this rule 
commonly prevails, so that they tell us nothing about the 
protective colors hieing the same in both sexes of desert- 
birds. Of the other thirteen species, three belong to 
genera in which the sexes usually differ from each other, 
yet tlicy have the sexes alike. In the remaining ten spe- 
cies, the male differs from the female ; but the difference 
is confined chiefly to the under surface of the plumage, 
which is concealed when the bird crouches on the ground, 
the head and hack being of the same sand-colored hue in 
both sexes. So that in these ten species the upper surfaces 
of both sexes have been acted on and rendered alike, 
through natural selection, for the sake of protection; 
while the lower surfaces of the males alone have been 
diversified through sexual selection, for the sake of orna- 
ment. Here, as both sexes are equally well protected, we 
clearly see that the females have not been prevented 
through natural selection from inheriting the colors of 
their male parents : we must look to the law of sexually- 
limited transmission, as before explained. 

In all parts of the world both sexes of inanv soft-hilled 
birds, especially those wdiich frequent reeds or sedges, are 
obscurely colored. No doubt, if their colors had been 
brilliant, they would have been much more coiispicnous to 
their enemies ; but whether their dull tints have been spe- 
jially gained for the sake of protection seems, as far as I 
can judge, rather doubtful. It is still more doubtful 
whether such dull tints can have been gained for the sake 
of ornament. We must, however, bear iu mind that male 
birds, though dull-colored, often differ much from their 
females, as with the common Bjiarrow, and this leads to 
the belief that such colors have been gained through sex- 
ual selection, from being attractive. IVIany of the soft- 
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billed birds are songsters ; and a disciisgion in a former 
cliapter should not be forgot ten, in whicli it was shown 
tiiat the best songsters are rarely ornamented with bright 
tints. It would appear that female birds, as a general 
rule, have selected their mates either for their sweet voices 
or gay colors, but not for both charms combined. Some 
species which are manifestly colored for the sake of pro- 
tection, such as the jack-snipe, woodcock, and night-jar, 
are likewise marked and shaded, according to our stand- 
ard of taste, with extreme elegance* In such cases we 
may conclude that both natural and sexual selection have 
acted conjointly for protection and ornament. Whether 
any bird exists winch does not possess some special at- 
traction, by w^hich to charm the opposite sex, may be 
doubted. When both sexes are so obscurely colored, that 
it would be rash to assume the agency of sexual selection, 
and when no direct evidence can be advanced showing’' 

■O 

that eucli colors serve as a protection, it is Ijest to own 
complete ignorance of the cause, or, which comes to nearly 
the same thing, to attribute the result to the direct action 
of the conditions of life. 

There are many birds both sexes of which are conspic- 
uously though not brilliantly colored, such as the numer- 
ous black, white, or piebald species ; and these colors are 
probably the result of sexual selection. With the common 
blackbird, capercailzie, black-cock, black Scoter-duck (Oi- 
demia), and even with one of the Birds of Paradise 
{Lophorina atra), the males alone are black, while the 
females arc brown or mottled ; and tliere can hardly be a 
doubt that blackness in these cases has been a sexually- 
selected character. Therefore it is iu some degree probjt- 
ble that the complete or partial blackness of both sexes 
in such birds as crows, certain cockatoos, storks, and 
swans, and many marine birds, is likewise the result of 
sexual selection, accompanied by e(iual transmission to 
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both soxes ; for bLiclaicss can harilly serve in any case as 
a protection. With several birds, in which the male alone 
is black, and in others in -which both sexes are black, the 
beak or skin about the head is brightly colored, and the 
contrast thus afforded adds greatly to their beauty ; wo 
see this in the bright-yello-w beak of the male blackbird, 
in the crimson skin over the eyes of the black-cock and 
capercailzie, in the variously and brightly colored beak 
of the Scoter-drake (Oidemia), in the red heak of the 
chough ( Corvus gmculus, Linn,), of the black swan, and 
black stork. This leads me to remark that it is not at all 
incredible that toucans may owe the enormous size of 
their beaks to sexual seloctioiij for the sake of displaying 
the diversified and vivid stripes of color with which these 
organs are ornamented.'" The naked skin at the base of 
the beak and round the eyes is likewise often brilliantly 
colored ; and Mr. Gould, in speaking of one species/* says 
that the colors of the beak “ are doubtless in the finest 
and most brilliant state during the the time of pairing.” 
Tlierc is no greater improbability in toucans being encum- 
bered with immense beaks, though rendered as light as 
possible by their cancellated structure, for an object false- 
ly appeariug to us unimportant, namely, the display of 
fijie colors, than that the male Argus pheasant and some 

No satisfactory eiplanation lias over been offered of the iirnnease 
size, and still less of the bright colors, of the toucan's beak. Mr. Bates 
The Naturalist on the Amazons,' toL il 1863, p. 341) states that they 
use their beak for reaching fruit at the e^streme tips of the branches; 
and likewise, as stated bj other authors, for extracting eggs and young 
birds from the ncsta of other birds. But, as Mr. Bates admits, the beak 
“ can scarcely be considered a very perfectly-formed mstrument for the 
end to which it is applied." The great bulk of the beak, as shown by 
its breadth, depth, as well as length, is not iutclligiblo on the view that 
it serves merely as an organ of prehension, 

Kamphastos carlnatu9, Gould's * Monograph of Ramphastida^,' 

29 
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otlier birds should bo encumbered with plumes so long aa 
to impede their flight. 

In the same mannerj as tlie males alone of various spe- 
cies are black, the females being dulbcoiored ; so in a few 
cases the males alone are either wholly or partially white, 
as with the several Bell-birds of South America (Ohasmo- 
rhyncbiis), the Antarctic goose {Semida antaretica)^ the 
silyer-pheasant, etc*, while the females arc brown or ol> 
scurely mottled. Therefore, on the same principle as 
before, it is probable that both sexes of many birds, such 
as white cockatoos, several egrets with their beautiful 
plumes, certain ibises, gulls, terns, etc*, have acquired 
tlieir more or less completely white plumage through sex- 
ual selection. The species which iuhabit snowy regions 
of course come under a different head* The white plu- 
mage of some of the above-named birds appears in both 
sexes only when they are mature. This is likewise the 
case with ceiiain gannets, tropic-birds, etc., and with the 
snow-goose (Amer hyperboreus). As the latter breeds on 
the barren grounds,” w^hen not covered with snow, and 
aa it migrates southward during the winter, there is no 
reason to suppose that its snow-white adult plumage 
serves as a protection. In the case of the A^iastomics 
oscUans previously alluded to, we have still better evi- 
dence that the white plumage is a nuptial character, for it 
is developed only during the summer ; the young in their 
immature state, and the adults in their winter dress, being 
gray and black. With many kinds of gulls (Larus), the 
head and neck become pure white during the summer, 
being gray or mottled during the winter and in the young 
state. On the other hand, with the smaller gulls, or sea- 
mews (Gavia), and with some terns (Sterna), exactly the 
reverse occurs : for the heads of the voting birds during 
the first year, and of the adults during the winter, are 
cither pure white, or much paler-colored than during the 
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breeding-season* These latter cases offer another instance 
of the capricious manner in which sexual selection appears 
often to have acted/* 

The cause of aquatic birds liaving acquired a white 
plumage so much more frequently than terrestrial birds^ 
probably depends on their large size and strong powers 
of flight, so that they can easily defend themselves or es- 
cape from birds of preyj to which, moreover, tlicy are not 
much exposed* Consequently sexual selection has not 
lioro been interfered w^ith or guided for tlie sake of pro- 
tection, No doubt, with birds which roam over the open 
ocean, the males and females could find each other much 
more easily when made conspicuous either by being per- 
fectly white, or intensely black ; so that these colors may 
possible serve the same end as the call-notes of many land- 
birds* A white or black bird, when it discovers and flies 
down to a carcass floating on the sea or cast up on the 
beach, will be seen from a great distance, and will guide 
other birds of the same and of distinct species, to the 
prey j but as this would be a disadvantage to the first 
finders, the individuals w^hieh were the whitest or blackest 
would not thus have procured more food than the less 
strongly colored individuals* Hence conspicuous colors 
cannot have been gradually acquired for this purpose 
through natural selection**® 

As sexual selection depends on bo fluctuating an ele- 

^ On Lama, Gavia, and Sterna, ace Macgillivraj^ ‘ Hist Brit. Birds,* 
voL V. pp, ei5, iS84, 626. On the Anser hyperboreus, Audubon, *Ornith. 
Biography,’ toL iv, p. 662. On the Anaslomus, Mr. Bl}th, in 
1S67, p. 173. 

“ It maj be noticed that with vultures, wliich ronm far and wide 
through the biglier regions of the atmosphere, like marine birds over 
the ocean, three or four species are almost wholly or largely white, and 
many other specica are black* This fact supports the conjecture that 
these conspicuous colors may aid the sexes in fiudiug each other during 
the breeding-season. 
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ment as taste, we can iiDderstand how it is that within the 
Banac group of hircls, with habits of life nearly the satno, 
there should exist white or nearly white, as well as black, 
or nearly black species^ — for in stance, white and black 
cockatoos, storks, ibises, swans, terns, and petrds. Pie- 
bald birds likewise sometimes occur in the same groups, 
for instance, the black-nectcd swan, certain terns, and the 
common magpie* That a strong contrast in color is agree- 
able to birds, we may conclude, by looking through any 
large collection of specimens or scries of colored plates, 
for the sexes frequently differ from each other in the male 
having the pale parts of a purer white, and the yariously- 
colored dark parts of still darker tints than in the female. 

It would even appear that mere novelty, or change for 
the sake of change, has sometimes acted like a charm on 
female birds, in the same manner as changes of fashion 
with us. The Puke of Argyll says^ — and I am glad to 
have the unusual satisfaction of following for even a short 
distance in his footsteps — ” I am more and more convinced 
that variety, mere variety, must he admitted to be an ob- 
ject and an aim in Nature.” I wish the Duke had ex- 
plained what he here means by Nature. Is it meant that 
the Creator of the universe ordained diversified results for 
His own satisfaction, or for that of man? The former no- 
tion seems to me as mneh wanting in due reverence as the 
latter in probability* Capriciousness of taste in the birds 
themselves appears a more fitting explanation* For ex- 
ample ; the males of some parrots can hardly he said to 
be more beautiful, at least according to our taste, than tlio 
females, but they differ from them in such points as the 
male having a rose-colored collar instead of, as in the fe- 
male, “ a bright emeraldine narrow green collar ; ” or in 
the male having a black collar instead of “ a yellow demi- 
collar in front,” with a pale roseate instead of a pliini-blue 

^ ‘The Jounial of Travel,’ edited bj A. Murray, vol. L XS63, p, 2S6, 
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head.” As so many male birds have for tlicir cliief ornar 
mcnt elongated tail-feathers or elongated crests, the short- 
ened tail, formerly described in the male of a humming- 
bird, and the shortened crest of the male goosander almost 
seem like, one of the many opposite changes of fashion 
which wc admire in our own dresses. 

Some members of the heron family offer a still more 
curious case of novelty in coloring having apparently been 
appreciated for the sake of novelty. The young of the 
Ardeo, asha are white, the adults being dark slatc-oolored } 
and not only the young, but tbe adults of the allied Siiphua 
coroinandm in tbeir winter plumage are white, this color 
changing into a rich golden-buff during the breeding-sea- 
son. It is incredible that the young of these two species, 
as well as of some other members of the same family,” 
should have been specially rendered pure white and thus 
made conspicuous to tbeii- enemies ; or that the adults of 
one of these two species should have been specially ren- 
dered white during the w’inter in a country which is never 
covered with snow. On the other hand, wc have reason 
to believe that whitened has been gained by many birds 
as a sexual ornament. We may therefore conclude that 
an early progenitor of the Ardea asJia and the Buphus 
acquired a white plumage for nuptial purposes, and trans- 
mitted this color to their young ; so that the young and 
the old became white like certain existing egrets; the 
whiteness having afterward heen retained by the young 
while exchanged by the adults for more strongly-pro- 

Sec Jerdon on the genua Palijcomia, ‘Birda of India,’ vol. i. pp. 
268-200, 

“ The young Qi Ardea rufescm& and A, ca^dea of the United States 
are likewise white^ the adults being colored in accordance with their spe- 
cific Bsinies* Audubon Oraith, Biography,^ vok lii, p, 416 j voL iv. p. 
68) fleeing rather pleased at the thought that this rcmaikablo change of 
plumage will greatly “disconcert the Bystematists," 
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nouiiccd tints. lJut if ive could look still further back- 
ward in time to tlio still earlier progenitor of these two 
species, we should probably see the adults dark-colored. 
I infer that this would be the case, from the analogy of 
many other birds, which arc dark w'hile young, jmd -when 
adult are white ; and more especially from the ease of the 
Ardea gularls, the colors of -which are the reverse of those 
of A. as/ui, for the young are dark-colored and the adults 
white, the young Laving retained .a former state of plu- 
mage. It appears, therefore, that the progenitors in tlicir 
adult condition of the Ai-dca asha, the Mup/ms, and of 
some allies, have undergone, during a long line of descent 
the following changes of color: firstly a dark shade, sec- 
ondly pure white, and thirdly, owing to another change 
of fiishion (if I may so express myself), their present slaty, 
reddish, or golden-buff tints. These successive changes 
are intelligible only on the principle of novelty having 
been admired by birds for tbe sake of novelty. 

Summary of (he Four Chapters o)t liirds. — ^3fost male 
birds arc highly pugnacious during tho breeding-season, 
and some possess weapons especially adapted for fighting 
with their rivals. But the most pugnacious and the best- 
ai-med males rarely or never depend for success solely on 
their power to drive away or kill their rivals, but Lave 
special means for charming the female. With some it is 
the power of song, or of emitting strange cries, or of pro- 
ducing instrumental music, and the males in eonsotpience 
differ from the females in their vocal organs, or in tho 
structure of certain feathers. From the curiously-diversi- 
fied means for producing various sounds we gain a high 
idea of the importance of this means of courtship. Many 
biids endeavor to charm tho females by love-dances or 
antics, performed on the ground or in the air, and some- 
times at prepared places. But ornaments of raaiiv kinds 
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the most hrilliant tints, combs and wattles, beautiful 
plumes, elongated feathers, top-knots, and eo forth, are by 
far tlie commonest means* In some cases mere novelty 
appears to Jiavc acted as a charm. The ornaments of the 
males most be highly important to them, for they have 
been acquired in not a few cases at the cost of increased 
danger from enemies, and even at some loss of power in 
fighting with their rivals. The males of very many spe^ 
des do not assume their ornamental dress until they ar- 
rive at maturity, or they assume it only during the breed- 
in er-season, or tlie tints then become more vivid. Certain 
ornamontal appendagea become enlarged, turgid, and 
bright-colored, during the very act of courtship. The 
males display their charms with elaborate care and to tho 
best effect ; and this is done in the presence of the females. 
Tlie courtship is sometimes a prolonged affair, and many 
males and females congregate at an appointed place. To 
suppose that the females do not appreciate the beauty of 
the males is to admit that their splendid decorations, all 
their pomp and display, are useless ; and this is incredible. 
Birds Lave fine powers of discrimination, and in some few 
instances it can be shown that they baTe a taste for the 
beautiful. The females, moreover, are known occasionally 
to e.\bibit a marked preference or antipathy for certain in 
dividual males. 

K it be admitted tliat the females prefer, or are uncon 
Bciously excited by, the more beautiful males, then the 
males would slowly but surely be rendered more and more 
attractive through sexual selection. That it is this sex 
which Las been chiefly modified we may infer from the 
fact that in almost every genus in which the sexes differ, 
the males differ much more from each other than do tho 
females ; this is well shown in certain closely-allied repre- 
sentative species in which the females can hardly be dis- 
tinguished, while the males arc quite distinct. Birds in a 
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state of nature offer individual differences Tvliicli would 
amply suffice for the work of sexual Boleetioii} but we 
have seen that they occasionally present more strongly- 
marked variation a j which recur so frequently tliat they 
would imraediately be fixed, if they served to allure the 
female* The laws of variation will have determined the 
nature of the initial change a, and largely influenced the 
final result. The gradations, which may be observed be- 
tween the males of allied species, indicate the nature of 
the steps which have been passed through, and explain in 
tlie most interesting manner certain characters, such as 
the indented ocelli of the taihfeathers of the peacock, and 
the wonderfully-shaded ocelli of the wing-feathers of the 
Argus pheasant. It is evident tliat the brilliant coloz^s, 
top-knots, fine plumes, etc., of many male birds cannot 
have been acquired as a protection ; indeed, they some- 
times lead to danger. That they are not due to the direct 
and definite action of the conditions of life, we may feel 
assured, because the females have been exposed to the 
same conditions, and yet often difi'er from the males to an 
extreme degree. Although it is probable that changed 
-onditions acting during a lengthened period have pro- 
duced some definite effect on both sexes, the more impor- 
tant result will have been an increased tendency to fluc- 
tuating variability or to augmented individual differences 5 
and suchdiflcreuces will have afforded an excellent ground- 
work for the action of sexual selection. 

The laws of inheritance, irrespectively of selection, 
appear to have determined whether the characters ac- 
quired by the males for the sake of ornament, for. pro- 
ducing various sounds, and for fighting together, have 
been transmitted to the males alone or to both sexes, either 
permanently or periodically during certain seasons of tho 
year* ^Vhy various characters should sometimes have 
been transmitted in one way and sometimes in another is 
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in most cases, not known ; Lnt tlic period of Tariabillty 
scorns often to have been the determining cause, Wlien 
the tAVO sexes liavo inherited all characters in common 
they necessarily resemble each other; but, as the sne- 
cessive variations may be diflercntly transmitted, every 
possible gradation may be found, even wdtbin the same 
genus, from the closest similarity to the widest dissimi- 
larity between the sexes. With many closely-allied spe- 
cies, following nearly the same habits of life, the males 
have come to differ from each other chiefly throiigh the 
action of sexual selection ; while the females liave come to 
differ chiefly from partaking in a greater or lesser degree 
of the characters thus acquired by the males. The effects, 
moreover, of the definite action of the conditions of life, 
will not have been masked in the females, as in the case 
of the males, by the accumulation through sexual selection 
of strongly-pronounced colors and other ornaments. The 
individuals of both sexes, however affected, will have been 
kept at each sueecssiTC period nearly unifonu by the free 
intercrossing of many individuals. 

With the species, in which the sexes differ in color, 
it is possible tliat at first there existed a tendency to 
transmit the successive variatious equally to both sexes ; 
and that the females were prevented from acquiring the 
bright colors of the males, on account of the danger to 
which they would have been exposed durmg incubation. 
But it ivould be, as far as I can see, an extremely difticult 
process to convert, by means of natural selection, one form 
of transmission into another. On the other hand, there 
would not be the least difiiculty in rendering a female 
dull-colored, the male being still kept bright-colored, by 
the selection of successive variations, which were from the 
first limited in their transmission to the same sex. Whether 
the females of many species have actually been thus modi- 
fied, must at present remain doubtful. When, through 
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the- law of the equal transmissioa of characters to both 
sexes, the females have been renilercd as conspicuouxsly 
colored as tlie males, their itistiiicta have often been modi- 
fied, and they have been led to build domed or concealed 
nests* 

In one small and curious class of cases the characters 
and habits of the two sexes have been comjdetcly trans- 
i)osed, for the females arc larger, stronger, more vociferous, 
and brightly-colored than the males. They have, also, 
become so quarrelsome that they often fight together like 
the males of tlie most pugnacious species. If, as seems 
probable, they habitually drive away rival females, and 
by the display of their bright colors or other charms en- 
deavor to attract the males, we can understand bow it is 
that they have gradually been rendered, by means of sex- 
ual selection and sexually-limited transmission, more beau- 
tiful tlian the males— the latter being left unmodified or 
only slightly modified, 

Whenever the law of iuheritance at corresponding 
ages prevails, but not that of sexually-limited transmission, 
then if the parents vary late in life — and we know that 
this constantly occurs with our poultry, and occasionally 
with other birds — the young will be left unaffected, while 
the adults of both sexes will be modified. If both these 
laws of iuheritance prevail and either sex varies late in 
life, that sex alone will be modified, the other sex and the 
young being left unaffected. When variations in bright- 
ness or in other conspicuous characters occur early in life, 
as no doubt often happens, they will not be acted on 
through sexual selection until the period of reproduction 
arrives ; consequently, if dangerous to the young, they 
will be eliminated through natural selection. Thus we 
can understand how it is that variations arising late in 
life have so often been preserved for the ornamentation 
of tlie males, the females and the young being left almost 
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unaffecte^lj and therefore like each other, Witli Bpecles 
having a distinct slimmer and winter plumage, the males 
of whicli either resemble or differ from the females during 
both seasons or during the summer alone, the degrees and 
kinds of resemblance between the young and the old are 
exceedingly complex; and this complexity apparently 
depends on characters, first acquired by the males, being 
transmitted in various ways and degrees, as limited by 
age, sex, and season. 

As the young of so many speties have been but little 
modified in color and in other ornaments, we are enabled 
to form some judgment with respect to the plumage of 
their early progenitors; and we may infer that the beauty 
of our existing species, if we loot to the w^hole class, has 
been largely increased since that period of which the im- 
mature plumage gives us an indirect record* Many hirds, 
especially those Tvhich live much on the ground, have un- 
doubtedly been obscurely colored for the sate of protec- 
tion, 111 some instances the upper exposed surface of the 
plumage has been thus colored iu both sexes, while the 
lower surface in the males alone has been variously orna- 
mented through sexual selection. Finally, from the facts 
given in these four chapters, we may conclude that weap- 
ons for battle, organs for producing sound, ornaments of 
many kinds, bright and conspicuous colors, have gener* 
ally been acquired by the males through variation and 
sexual selection, and have been transmitted in various 
W"ays according to the several laws of inheritance— the fe- 
males and the young being left comparatively hut little 

modified, “ 

^*‘1 am gteatly indebted to the kindDcss of Mr. Sclator for having 
looked over these four chapters on birds, and the two following ones on 
mammals. By this means I have been saTcd from making mistakes about 
the names of the species, and from giving any facts which are actually 
known to this dietinguished naturalist to be erroneous. But of course 
he is not at all answerable for the accuracy of the statements quoted by 
me from various authorities. 
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CHAPTER XVII. 

Secoutdauy Sexual Citakactees op JVlAM^rALS. 

Tlio Law of Bate e.^Special Weapons, confined to tlic Malcfl» — Cauao of 
Absence of Weapons in the Female* — Weapons common to both 
Sexes, yet primarily acquired by the Male,— Other Ubcb of such Weap- 
ons, — Their High Importance* — Greater Size of the Male.— Means of 
Defence. — On the Preference eliown by either' Sex in the Pairing of 
Quadrupeds. 

W ixn niammaia tlie male ajipears to win tlie female 
much more through the law of battle than through the 
display of his eharms. The most timid animalSj not pro- 
vided with any special weapons for fighting, engage in 
desperate conflicts during the season of love. Two male 
hares liave been seen to fight together until one was 
killed I male moles often fight, and sometimes with fatal 
results ; male squirrels engage in frequent contests, and 
often wound each other severely ; ” as do male beavers, so 
that “hardly a skin is without scars.”* I observ^ed the 
same fact with the hides of the guanacoee in Patagonia * 
and on one occasion several were so absorbed in fighting 
that they fearlessly mslied close by me, Livingstone 
speaks of the males of the many animals in Southern 

1 See Wuterton'a account of two liaros fighting, * Zoologist,’ voL L 
ISIS, p. 211. On moles, Bell, of British Quadrupeds,’ 1st edit 

p. loo. On squirrels, Audubon and Bachman, ‘Yivipai-ous Quadrupeds 
of North America,’ 1846, p. 269. On beavers, Mr. A, H. Green, in * Jour 
nal of Lin. Soc. Zoolog.’ vol. x, 1S69, p. 362. 
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Africa as almost inTarlably sliowiiig the scare received in 
former contests* 

The law of battle preyaila with aquatic as with terres- 
trial mammals* It is notorious how desperately male seals 
fight, both with their teeth and claws, during the breed- 
ing-scason; and their hides arc likewise often covered 
with scars* Male sperm-whales are very jealous at this 
season; and in their battles ^\they often lock their jaws 
together, and turn on their sides and twist about so 
that it is believed by some naturalists that the frequently 
deformed state of their lower jaws is caused by these 
struggles.^ 

All male animals which are furnished with special 
weapons for fighting, are well known to engage in fierce 
battles* The courage and the desperate conflicts of stags 
have often been described ; their skeletons have been 
found in various parts of the world, with the horns inex- 
tricably locked together, showing how miserably the vic- 
tor and vanquished had perished*® No animal in the 
world is so dangerous as an elephant in must. Lord Tan- 
kerville has given me a graphic description of the battles 
between the wdld-bulls in Chillingham Park, the descend- 
ants, degenerated in size but not in courage, of the gigan- 
tic Ho% primigenim. In 1861 several contended for mas- 
tery ; and it was observed that two of the younger bulls 
attacked in concert the old leader of the herd, overthrew 
and disabled him, so that be was believed by the keepers 

® On the hattlea of seals, see Captain C* Abbott in ^Proe* ZooL Soc.’' 
1868, p* 101; also Mr. II, Brown, ibid, 1869, p. 436; also L. Llojd, 
‘Garae*Birda of Sweden,^ 1867, p, 412; also roaonnt. On the sperm- 
whale, Beo Mr. J* H. Thompson, in ‘Proe. S^ooL Soc.^ 1867, p. 246. 

® See Scrope(‘Art of Dcer-stalking,’ p. 17) on the locking of the 
boras with the Cervua elaplms, Richardson, in * Fauna Bor. Americana,* 
1829, p. 252, says that the wapiti, moosoi and reindeer, Lave been found 
thus locked together. Sir A. Smith found at the Cape of Good Hope 
the 8kdetonB of two gnus in the same conditlonu 
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to be lying mortally woimcled in a neighboring wood,. 
But a few days afterward one of the young bulls singly 
approached the wood ; and then the “ monarch of tfio 
chase, who had been lashing hiinsclf np for Yengcance, 
came out, and in a short time killed his antagonist* He 
then quietly joined the herd, and long held undisputed 
sway. Admiral Sir B. J. Sulivan informs me that when 
he resided in the Falkland Islands he imported a young 
English stallion, which, with eight mares, frequented the 
hills near Port William* On these liills there were two 
wild stallions, each with a small troop of mares ; “ and it 
is certain that these stallions would never have approached 
each other without fighting. Both had tried singly to 
fight the English horse and drive away his mares, but had 
failed* One day they came in together and attacked him. 
This was seen hy the captain who had charge of the 
horses, and wIjo, on riding to the spot, found one of the 

two stallions engaged with the English horse, while the 

■ 

other was driving aAvay the marcs, and had already sepa- 
rated four from .the rest* The captain settled the matter 
by driving the 'whole party into the corral, for the wild- 
stallions would not leave the marcs.” 

Male animals already provided with efficient cutting or 
tearing teeth for the ordinary purposes of life, as in the 
carnivora, insectivora, and rodents, are seldom furnished 
with weapons especially adapted for fighting with their 
rivals. The case is yciy different with the males of many 
other animals* We see this in the horns of stags and of 
certain kinds of antelopes in which the females are horn- 
less. With many animals the canine teeth in the tipper 
or lower jaw, or in both, are much larger in the males 
than in the females ; or are absent in the latter, with the 
exception sometimes of a hidden rudiment. Certain ante- 
lopes, the musk-deer, camel, horse, boar, various apes, 
seals, and the tvalrus, offer instances of these several cases* 
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In the females of the walrus tlie tusts are Bometimes quite 
absent.* In the male elephant of India and in the male 
dugoug * the upper incisors fonn offensive weapons. In 
the male narwhal one alone of the upper 'teeth de- 
Ycloped into the well-knowm, spiral ly-twistcdj so-called 
horn, -which is sometimea from nine to ten feet in length. 
It is helicved that the males use these horns for fightiug 
together ; for “ au unbroken one can rarely be got, and oc- 
casionally one may be found with the point of another 
jammed into the broken place.” * The tooth on the oppo- 
site side of the head in the male consists of a rudiment 
about ten inches in length, which is embedded in the jaw. 
It is not, however, very uncommon to find double-horned 
male narwhals in which both teeth are well developed. In 
the females both teeth are rudimentary. The male ca- 
chalot has a larger head than that of the female, and it no 
douht aids these animals in their aquatic battles. Lastly, 
the adult male omithorhynchus is provided -with a remark- 
able apparatus, namely, a spur on the fore-leg, closely 
resembling the poison-fang of a venomous snake 5 its use 
is not known, but we may suspect that it serves as a 
weapon of offence*’ It is represented by a mere rudiment 
in the female. 

When the males arc provided with weapons which the 
females do not possess, there can hardly be a doubt that 
they are used for fighting with other males, and that they 
have been acquired through sexual selection. It is not 
probable, at least in most cases, that the females have 

^ Mr. Lament Seasons with the Sea-IIorses,’ 1861, p, 143) says that 
II good tusk of the male walrus weighs four pounds, and 13 longer than 
that of the female, which weighs about three pounds. The males are 
described as fighting ferociously. On the occasional absence of the tusks 
in the female, see Mr. R. Brown, * Proc. Zool, Soc,’ 1868, p, 429. 

^ Owen, ‘Anatomy of Yetlebrates,’ voL ill. p, 283. 

* Mr. R. Brown, in * Proc. ZooL Soc.* 1869, p. 6S3. 

^ Owen on the Cachalot and Ornithorhynchue, ibid. toI. iii, pp> 0S8, 641 
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actually been saved from acquiring sucb weapons j owing 
to their being useless and superfluousj or in some way in- 
jurious* On the contrary, as they arc often used by the 
males of many animals for various purposes, more especially 
as a defence against their enemies, it is a surprising fact 
that they are so poorly developed or quite absent in the 
females. No doubt with female deer the development 
during each recurrent season of great branching horns, 
and witli female elephants the development of immense 
tusks, would have been a great waste of vital power, on 
the admission that they were of no use to the females. 
Consequently variations in the size of these organs, lead- 
ing to their suppression, would have come under the con- 
trol of natural selection, and, if limited in their transmission 
to the female offspring, would not have interfered with their 
development through sexual selection in the males. But 
how on this view can wc explain the presence of horns in 
the females of certain antelopes, and of tusks in the 
females of many animals, which are only of slightly less 
size than in the males ? The explanation in almost all 
cases must, I believe, be sought in the laws of traosinis- 
siom 

As the reindeer is the single species in tlie whole fam- 
ily of Deer in which the female is furnished with horns, 
thouizh somewhat smaller, thinner, and less branched than 
in the male, it might naturally be thought that they must 
be of some special use to her. There is, however, some 
evidence opposed to this view. The female retains her 
horns from the time when they are fully developed, namely, 
in September, throughout the winter, until May, when she 
brings forth her young j while the male casts his horns 
much earlier, toward the end of November. As both 
sexes have the same requirements and follow the same 
habits of life, and as the male slieds his horns during the 
winter, it is very improbable that they can be of any spe- 
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cial service to the female at this BGason^ which includes the 
larger proportion of the time during which she bears 
liorns. Nor ia it probable that she can have inherited 
horns from some ancient progenitor of the whole family 
of deer, for, from the fact of the males alone of so many 
species in all quarters of the globe possessing hornSj we 
may conclude that this was the primordial character of 
the group* Hence it appears that horns must have been 
transferred from the male to the female at a period sub- 
sequent to the divergence of the various species from a 
common stock j but tliat this was not effected for the sake 
of giving her any special advantage/ 

We know that the horns are developed at a most un- 
usually early age in the reindeer 5 but what the cause of 
this may have been is not known. The effect, however, 
has apparently been the transference of the horns to both 
sexes. It is intelligible, on the hypothesis of pangenesis, 
that a very slight change in the constitution of the male, 
either in the tissues of the forehead or in the gemmules of 
the horns, might lead to their early development ; and, as 
the young of both sexes have nearly the same constitu- 
tion before the period of reproduction, the liorns, if devel- 
oped at an early age in the male, would tend to be de- 
veloped equally in both sexes. In support of this view, 
we should bear in mind that the liorns arc always trans- 
mitted through the female, and that she has a latent 
capacity for their development, as we see in old or dis- 
eased females/ Moreover the females of some other 

® On the structure and shedding of the horns of the reindeer, Hoff- 
berg, ‘ Amoeidtates Acad.* vol iv, l78Sj p. 149, See Kichardi^on, * Fauna 
Bor. Americana,* p, 241, in regard to the American variety or epecieB ; 
alfio Major W, Roaa Kmg, 'The Sportsman in Canada/ I860, p. 80. 

* Isidore Geoffroy St.-Hilairc, 'Essais de Zoolog. Gen^rale^* 1841, p. 
Cl 3, Other masculine characters, besides the horns, are sometimcfl Bim- 
ilarly transferred to the female ; thus Mr. Boner, in Bpeaking of an old 
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species of deer, either nomally or occasionally, exhibit 
rudiments of honis j thus the female of Cervulus moscha- 
tus has “ bristly tufts, ending in a knob, instead of a horn \ ” 
and in most specimens of the female Wapiti 
Canadensis) there is a sharp bony protuberance in the 
place of tlie horn,” From these several considerations 
we may conclude that the possession of fairly well- 
developed horns by the female reindeer, is due to the 
males having first acquired them as weapons for fighting 
with other males ; and, secondarily, to their development 
from some unknown cause at an unusually early age iii 
the males, and their consequent transmission to both 
sexes. 

Turning to the Blicath-horiied I'uminants: with ante* 
lopes a graduated series can be formed, beginning with 
the species, the females of which arc completely destitute 
of horns— passing to those wliich have horns so small as 
to be almost rudimentary, as in Antilocapra Americana 
— to those which have fairly well-developed horns, but 
manifestly smaller and thinner than in the male, and 
sometimes of a different sliape,“ and ending with those in 
which both sexes have horns of equal size. As with the 
reindeer, so with antelopes, there exists a relation be- 
tween the period of the development of the honis and 
their transmission to one or both sexes; it ia therefore 
probable that their presence or absence in the females of 

female ebamoia (^Cbatnoia Hunting in the Mountains of Bayaria,’ 1S60, 
Sd edit. p. 363)^ eijs, not only u^ag tlie head very maledooking, but along 
the back tbero ivas a ridge of long hair, usually to be found only in 
bucks,” 

On the Ccrvulus, Dr. Gray, * Catalogue of the Manimalia in British 
Mu sen m,’ part iii. p. 220, On the Cerv^ts Canadensk or Wapiti see Hon, 
J. D, Calon, ‘Ottawa Acad, of Nat, Sciences,* May, 1868, p. 0, 

For instance, the horns of the female Ant ^it^hore resemble those 
of a distinct species, yiz, the AnL Dorca* var. Corine^ see Desmarest, 
« Mammalogie,* p. 455. 
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some species, atid their more or less perfect condition in 
tlie females of otlier epccies, depend, not on their being 
of some special use, but simply on the form of inheritance 
which has prevailed* It accords with this view that even 
in the same restricted genus both sexes of some species, 
and the males alone of other species, are thus provided* 
It is a remarkable fact that, although the females of Anti- 
lope bezoartka are normally destitute of horns, 3Iiv Blyth 
has seen no less tliau three females thus furnished \ and 
there was no reason to suppose that they were old or dis- 
eased. The males of this species have long, straight, 
spirated horus, nearly parallel to each other, and dii'ccted 
backward. Those of the female, when present, are very 
difterent in shape, for they are not spirated, and, spread- 
ing widely, bend round, so that their points arc directed 
forward. It is a still more remarkable fact that in the 
castrated male, as Jlr. I>lyth informs me, the horns arc of 
the same peculiar shape as in the female, but longer and 
thicker. In all cases the differences between the homa of 
the males and females, and of castrated and entire males, 
probably depend on various causes — on the more or less 
complete transference of male characters to the females— 
on the former state of the progenitors of the species — and 
partly, perhaps, on the horns being differently nourished, 
in nearly the same manner as the spurs of the domestic 
cock, when inserted into the comb or other parts of the 
body, assume various abnormal forms from being differ- 
ently nourished* 

In all the wild species of goats and sheep tlie horns are 
larger in the male than in tlie female, and are sometimes 
quite absent in the latter.*® In several domestic breeds 
of the sheep and goat, the males aloue are famished with 
horns \ and it is a significant fact that, in one such breed 
of sheep on tlie Guinea coast, the horns are not devel- 

Cmjj * Catalogue Mamin. Bnt. Mus.^ part Ui. 1S52, p. IGO. 
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opedj as Mr* WimvoodRoade informs me^ in tho castrated 
male; so tliat they are affected in this respect like the liorns 
of stags* 111 some breeds, as in that of Korth Wales, 
in ■which both sexes are properly homed, the ewes arc 
very liable to he hornless* In these satne sheep, as I have 
been informed by a trustworthy witness who purposely 
inspected a flock during the lambing-season, the horns at 
birth are generally more fully developed in the male than 
in the female. With the adult musk-ox ( Ombos mo^cha- 
tus) the horns of the male arc larger than those of the 
female, and in the latter the bases do not toiich/^ In rc^ 
gard to ordinary cattle Mr* Blyth remarks ; “ In most of 
the wild bovine animals the horns are both longer and 
thicker in the hull than in the cow, and in the cow-han- 
teng {Bos sondaicus) the horns are remarkably small, 
and inclined much backward. In the domestic races of 
cattle, both of the humped and hurapless types, the horns 
are short and thick in the hull, longer and more slender 
in the cow and ox ; and in the Indian buffalo they are 
shorter and thicker in the bull, longer and more slender 
in the cow* In the wild-gaonr (i?, gaurus) the horns are 
mostly both longer and thicker in the bull than in the 
cow*”“ Hence with most sheath-homed ruminants the 
horns of the male are either longer or stronger than those 
of the female. With the JRMnoc&ros stmusy as I may here 
add, the horns of the female are generally longer but less 
powerful than in the male ; and in some other species of 
rhinoceros tbey are said to he shorter in the female.” 
From these various facts we may conclude that horns of 
all kinds, even when equally developed in both sexes, 
\vere primarily acquired by the males in order to conquer 

Richardson, ‘Fauna Bor* Americana/ p* 2^S, 

* Land and water/ 186^, p, 346, 

Sir Andrew Smith, ‘5^oology of South Africa,’ pL Owen, * Anatr 
omy of Vertebrates,’ rot. iii. p. 624. 
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other maleSj and have been transferred more or less com- 
plctoly to the female, in relation to the force of the equal 
form of inheritance, 

Tho tusks of the elephant, in the different species or 
races, differ according to sex, iu nearly the same manner 
as the horns of riiminants* In India and Malacca the 
males alone arc provided with w-dl-dev eloped tiiska. The 
elephant of Ceylon is considered by most naturalists as a 
distinct race, but by some as a distinct species, and here 
“ not one in a hundred is found with tusks, the few that 
possess them being exclusively males.” The African 
elephant is undoubtedly distinct, and the female has 
large, w^cll-dcv eloped tnsks, though not so large as those 
of the male. These differences in the tnsks of the several 
races and species of elephants — the great variability of 
the horns of deer, as notably in the wild-reindeer — the 
occasional presence of horns in the female Aniilope hezo- 
artica — the presence of two tusks in some few male iiar- 
W'hals — the complete absence of tusks in some female 
walruses — are all instances of the extreme variability of 
secondary sexual characters, and of their extreme liability 
to differ in closely-allied forms. 

Although tusks and horns appear in all cases to have 
been primarily developed as sexual weapons, they often 
serve for other purposes. The elephant uses his tusks in 
attacking the tiger; according to Bruce, he scores the 
trunks of trees until they can be easily thrown down, and 
he likewise thus extracts the farinaceous cores of palms ; 
in Africa he often uses one tusk, this being‘ alw^ays the 
same, to probe the ground and thus to ascertain whether 
it will bear his weight. The common bull defends the 
lierd wdth bis horns ; and the elk in Sweden has been 
known, according to Lloyd, to strike a wolf dead wdth a 

Sir J. Emerson Tcnncnt^ * Ceylon/ 1859, vol. ii. p. 274. For Ma- 
lacca, * Journal of Indian Arcbipelago/ toI. iv. p. 357, 
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single blow of his great horns. Many similar facta could 
be given. One of the most curious secondary uses to 
which the horns of any animal arc occasionally put, is 
that observed by Captain Hutton," with tlie wild-goat 
{Oapra of the Himalayas, and, as it is said, 

with the ibex, namely, that when the male accidentally 
falls from a height, he bends inward his liead, and, by 
alighting on his massive horns, breaks the shock. The 
female cannot thus use her horns, wliich are smaller, but 
from her more quiet disposition she does not so rtmeh 
need this strand kind of shield* 

Each male animal uses his weapons in las own peeii 
liar fashion. The common ram makes a charge and butts 
with such force with the bases of his horns, that I have 
seen a powerful man knocked over as easily as a child. 
Goats and certain species of sliccp, for instance the Ovts 
cyclooeros of Afghanistan, rear on their hind-legs, and 
then not only hntt, but ‘^ make a cut down and a jerk uj>, 
with tlie ribbed front of their scimitar-shaped horn, as 
with a sabre* When the 0. cyelocero^ attacked a large 
domestic ram, who was a noted bruiser, ho conquered him 
by the sheer novelty of his mode of fighting, always clos- 
ing at once with his adversary, and catching him across 
the face and nose with a sharp drawing jerk of his head, 
and then bounding out of the way before tlie blow could 
be retiimed.” In Pembrokeshire a male goat, the master 
of a flock which during several generations had run wild, 
was known to have killed several other males in sinEfle 
combat ; this goat possessed enormous horns, measuring 
thirty-nine inches in a straight line from tip to tip. The 
common bull, as every one knows, gores and tosses his 

” * Calcutta Journal of Nut. Hist.’ vol iU 1S43, p, B20. 

Mr. Blytb, m *Lund and Water/ March, 1807, p. 134, oa the au- 
thority of Captain Hatton and others. Eor the wild Pembrokeahiro 
goats SCO the ‘ Field,’ 18G9, p* 150. 
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opponent ; Init the Italian buffalo is said never to use his 
horns, he gives a tremendous blow with his convex fore- 
lioad, and then tramples on liis fallen enemy with his 
knees — an itistinct which the common bull does not pos- 
sess.** Ileiice a dog %vho pins a buffalo by the nose is im- 
mediately crushed* We must, however, remember that 
the Italian buffalo has long been domesticated, and it is 
by no means certain that the wild parent-form had simi- 
larly shaped horns, 3Ii\ Bartlett informs me that when 
a female Cape buffiilo {Bubalm Caffer) was turned into an 
enclosure with a hull of the same species, she attacked 
him, and lie in return pushed her about with great vio- 
lence, But it was manifest to Mr. Bartlett that !iad not 
the bull shown dignified forbearance, he could easily have 
killed her by a single lateral thrust wdth his immense 
horns. The girafie uses his short Ijair-covered horns, 
w'hich are rather longer in the male than in the female, in 
a curious manner ; for with bis long neck be swings his 
head to either side, almost upside down, with such force, 
that I have seen a hard plank deeply indented by a single 
blow, 

A\^ith antelopes it is sometimes diificult to imagine 
how they can possibly use their curiously-shaped horns ; 
thus the spring-hoc euehore) has rather short uji- 

right horns, with the sharp points bent inward almost at 
a rinht ansrle, so as to face each other : Mr, Bartlett does 
not know bow they are used, but suggests that they 
would inflict a fearful wound down each side of the face 
of an antagonist. The slightly-cuiwed horns of the Ori/x 
leworyx (Fig, Cl) are directed backward, and arc of such 
length that their points reach beyond the middle of the 
back, over which they stand in an almost parallel line. 
Thus they seem singularly ill-fitted for lighting; but Mr* 

E. M. Builly, Sur Tusage des Comes” eta, Mimal dcs Sc. 
Kat’ tom. ii. 1824, p. 30&i 
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Bartlett informs mo that when two of these animals pre- 
pare for battlej they kneel down, with their heads boUvoen 
their front legs, and in this attitude tlie horns stand near- 
ly parallel and close to the groiindj with the points di- 
rected forward and a little upward. The combatants 
then gradually approach each other and endeavor to get 
the ui)tunied points under each other’s bodies ; if one suc- 
ceeds in doing this ho suddenly springs up, throwing up 




Fid. 61 .— Oryx leucoryx, male (from the Knowsley Menagerie). 

his head at the same time, and can thus wound or per- 
liaps even transfix his antagonist* Both animals always 
kneel down so as to guard as far as possible against this 
maiianivrc. It has been recorded that one of these ante- 
lopes has used liis horns wdth effect even against a lion ; 
yet, from being forced to place liis head between the fore- 
legs in order to bring the points of the horns forward, ho 
would generally bo under a great disadvantage when at- 
tacked by any other animal. It is, therefore, not probable 
that the horns have been modified into their present great 
length and peculiar position, as a protection against 
beasts of prey. We can, however, sec that as soon as 
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eomo ancient male progenitor of the Oryx acquired mod- 
erately long horns j directed a little hackwardj he would 
be compelled in his battles with rival males to bend his 
head somewhat inward or downward, as is now done by 
certain stags; and it is not improbable that he might 
have acquired the habit of at first occasionally and after- 
ward of regularly kneeling down* In this case it is al- 
most certain that the males which possessed the longest 
horns would have had a great advantage over others with 
shorter horns ; and then the horns would gradually have 
been rendered longer and longer, through sexual selection, 
until they acquired their present extraordinary length 
and position, 

With stags of many kinds the branching of the horns 
offers a curious case of difficulty ; for certainly a single 
straight point would inflict a much more serious wound 
than several diverging points. In Sir Philip Egerton^s 
mnseum there is a horn of the red-deer {C^us eloh 
phus) thirty inches in length, with ^‘not fewer than 
fifteen snags or branches ; ” and at Moritzburg there 
is still preserved a pair of antlers of a red-deer, shot in 
1699 by Frederick L, each of which bears the astoii- 
ishing number of thirty-three branches. Richardson 
figures a pair of antlers of the wild-reindeer with twenty- 
nine points.” From the manner in which the horns 
are branched, and more especially from deer being 
known occasionally to fight together by kicking with 
their forefeet,” M. Bailly actually came to the con- 

ft 

” Owen, on the Hoine of Red-doer, * British Fossil Mammals,^ 184fl, 
p. 478; * Forest Creatures,’ by Charlea Boner, 180!, pp. 02, 76. Hich- 
ardaon on the Horns of the Reindeer, * Fauna Bor, Americuna,^ 1629, 
p. 240* 

** Hon. J. D. Caton (’Ottawa Acad, of Nat. Science,’ May, 1868, p. tl), 
Bays that the American deer fight with their forefeet, after the qiies- 
Uoii of superiority has lieen once settled and acknowledged iu the herd h 
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elusion that their horns were more injurious than useful 
to them ! But this author overlooks the pitched battles 
between rival males. As I felt much perplexed about 
the use or advantage of the brancheSj I applied to Mr, 
McNeill of Colinsay, %vho has long and carefully observed 
the habits of red-deer, and he informs me that he has never 
seen some of the branches brought into action, but that 
the brow-antlers, from inclining downward, are a great 
protection to the forehead, and their points are likewise 
used in attack. Sir Philip Egerton also informs me, in 
regard both to red-deer and fallow-deer, that when they 
fight they suddenly dash together, and getting their horns 
fixed against each other’s bodies a desperate struggle 
ensues. Wlien one is at last forced to yield and turn 
round, the victor endeavors to plunge his brow-antlers 
into his defeated foe* It thus appears that the upper 
branches are used chiefly or exclusively for pusliing and 
fencing. Nevertheless, with some species the upper 
branches arc used as weapons of olflfence j when a man 
was attacked by a Wapiti deer (Cervua Canadensis) in 
Judge Caton’s park in Ottawa, and several men tried to 
rescue him, the stag “ never raised his head from the 
ground ; in fact he kept his face almost flat on the ground, 
with his nose nearly between his forefeet, except when he 
rolled his head to one side to take a new observation pre- 
paratory to a plunge,” In this position the terminal points 
of the horns were directed against his adversaries. In 
rolling his head he necessarily raised it somewhat, because 
his antlers were so long that he could not roll his head 
without raising them on one side, while on the other side 
they touched the ground.” The stag by tins procedure 
gradually drove the party of rescuers backward, to a 

Bailly, “ Sur P usage dea Cornea,’* ‘Autiales *dea Sc. Nat.’ tom. ii. 1824, 

p. 8Y1. 
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distance of 160 or 200 feet ; and the attacked man w^aa 
killed.” 

Although the horns of stags are efficient weapons, there 
can, I think, he no doubt that a single point would have 
been much more dangerous than a branched antler ; and 
Judge Caton, who has had large experience with deer, 
fully concurs in this conclusion. Nor do the branching 
horns, though highly important as a means of defence 
against rival stags, appear perfectly well adapted for this 
purpose, as* they are liable to become interlocked. The 
suspicion has therefore crossed my mind that they may 
serve partly as ornaments. Tliat the branched antlers of 
stags, as well as the elegant lyrated horns of certain ante- 
lopes, with their graceful double curvature (Fig* 62}, are 
ornamental in our eyes, no one wiU dispute* If, then, the 
horns, like the splendid accoutrements of the knights of old, 
add to the noble appearance of stags and antelopes, they 
may have been partly modified for this purpose, though 
mainly for actual service in battle ; but I have no evidence 
in favor of this belief. 

An interesting case has lately been published, from 
which it appears that the horns of a deer in one district 
in the United States are now being modified through 
sexual and natural selection. A writer in an excellent 
American journal” says that he has hunted for the last 
twenty-one years in the Adirondacks, where the Cervus 
Vtrffinianus abounds. About fourteen years ago he first 
heard of ypike-horn bucks. These became from year to 
year more common j about five years ago he shot one, and 
subsequently another, and now they are frequently killed. 

The spike-horn differs greatly from the common antler 
of the (7* Vtrgijiianm. It consists of a single spike, more 

See a moat intcreating account in the Appendix to Hon, J, D. 
Caton^e paper, as above quoted. 

“ The American Naturaliat/ Dec, 186^, p* 6B2* 
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slender than the antler, and scarcely half so long, project- 
ing forward from the hrow, and terminating in a very 




Fio+ 62 . — Stfcpelceroft Kuda (from Andrew Smith's ‘Zoology of South Africa') 

sharp point. It "ives a consifleruble adveantafre to its 
possosaor over the conunon buck, Hesides onablui^ him 
to nm more swiltly through the thick woods and under-. 
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brush (every hunter knows that does and yearling bucks 
run much more rapidly than the large bucks when armed 
with their cumbrous antlers), the spike-horn is a more 
effective weapon than the common antler. With this 
advantage the spike-hom bucks are gaining upon the 
common bucks, and may, in time, entirely supersede them 
in the Adirondacks. Undoubtedly the first spike-horn 
buck was merely an accidental freak of Nature* But his 
spike-boms gave him an advantage, and enabled him to 
propagate his peculiarity. Ills descendants, having a like 
advantage, have propagated the peculiarity in a constantly 
increasing ratio, till they are slowly crowding the antlered 
deer from the region they inhabit/’ 

Male quadrupeds which are furnished with tusks use 
them in various ways, as in the case of horns* The boar 
strikes laterally and upward ; the musk-deer with serious 



effect downward.^^ The walrus, though having so short a 
neck and so unwieldy a body, “can strike either upward, 
or downward, or sideways, wdth equal dexterity.” The 
Indian elephant fights, as I was informed by the late Dr* 
Falconer, in a different manner according to the position 
and curvature of his tusks. When they are directed for- 



ward and upward he is able to fling a tiger to a great dis- 
tance — ^it is said to even thirty feet j when they are short 
and turned downward he endeavors suddenly to pin the 



tiger to the ground, and in consequence is dangerous to 
the rider, who is liable to be jerked off the Iioodah, 

Very few male quadrupeds possess weapons of two 
distinct kinds specially adapted for fighting with rival 
males. The male muntjac-deer (Gervulus)^ however. 



^ Pallas, * Spicilcgia Zoologica,^ fasc, xiii^ p* 18» 

LamoDt, 'Beasons with the Sea Horses/ 1861, p. 141. 

See also Corse Pfiilosopb. Transact.’ 1^99, p. 212) on the roamier 
in which the ebort-tusked Mooknah variety of the elephant attacks other 

elephants. 
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offers an exception, as he is provided with horns and ex- 
sorted canine teeth* But one form of weapon has often 
been replaced in the course of ages by another form, as 
we may infer from what follows. With ruminants the 
development of horns generally stands in an inverse rela- 
tion with that of even moderately well-developed canine 
teeth. Thus camels, gnanacoes, chevrotains, and musk- 

deer, are hornless, and they have efficient canines ; these 
teeth being always of smaller size in the females than in 
the males.” The Camelidae have in their upper jaws, in 
addition to their true canines, a pair of canine-shaped iii- 
eisors,^^ Male deer and antelopes, on the other hand, pos- 
sess horns, and they rarely have canine teeth ; and these 
when present are always of small size, so that it is 
doubtful whether they are of any service in their battles. 
With Antilope montana they exist only as rudiments in 
the young male, disappearing as he grows old; and they 
are absent in the female at all ages ; hut the females of 
certain other antelopes and deer liave been known occa- 
sionally to exhibit rudiments of these teeth."*' Stallions 
have small canine teeth, which are either quite absent or 
rudimentary In the mare ; but they do not appear to be 
used in fighting, for stallions bite with their incisors, and 
do not open their mouths widely like camels and guana- 

coes. Whenever the adult male possesses canines now in 
an inefficient state, while the female has either none or 
mere rudiments, we may conclude that the early male pro- 
genitor of the species was provided with efficient canines, 

Owen, ‘Anatomy of Vertebrates/ toI. iil p. 349. 

®«Sec Riippell (in*Proe. 2oolog. Soc.* Jan. 12, 1836, p. 3) on the 
canines in deor and antelopes, with a note by Mr, Martin on a female 
American deer. See also Falconer (‘Palaeont. Memoirs and Notes/ vol. 
i. 1868, p, 676) on canines in an adult female deer. In old males of the 
musk-deor the canines (Pallas, ‘Spic. Zoolog/ fasc. xiii. 1779, p. 18) 
Bornetimes grow to the length of three Inches, while in old females a ru- 
diment projects scarcely half an inch above the guni 3 » 
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which, had been paj’tially transferred to the females. The 
reduction of these teeth in the males seems to have fol- 
lowed from some change in their manner of fightingj often 
caused (but not in the case of the horse) by the develop- 
ment of new weapons. 

Tusks and horns are manifestly of high importance to 
their possessors, for their development consumes much 
organized matter* A single tusk of the Asiatic elephant 
— one of the extinct woolly species — and of the African 
elephant^ have been known to weigh respectively 150, 160, 
and 180 pounds; and even greater weights have been as- 
signed by some authors.®* With deer, in which the horns 
are periodically renewed, the drain on the constitution 
must be greater ; the horns, for instance, of the moose 
weigh from fifty to sixty pounds, and those of the extinct 
Irish elk from sixty to seventy pounds — the skull of the 
latter weighing on an average only five and a quarter 
pounds- With sheep, although the horns are not peiiodi* 
cally renewed, yet their development, in the opinion of 
many agriculturists, entails a sensible loss to the breeder. 
Stags, moreover, in escaping from beasts of prey, are 
loaded with an additional weight for the race, and arc 
greatly retarded in passing through a woody country. 
The moose, for instance, with horns extending five and a 
half feet from tip to tip, although so skilful in their use 
that he will not touch or break a dead twig when walking 
quietly, cannot act so dexterously while rushing away 
from a pack of wolves. “ Daring his i)rogTess he holds 
his nose up, so as to lay the iiorns horizontally back; and 
in this attitude cannot see the ground distinctly.” The 

^Emerson Tenncnt, ‘Ceyloti,* 1869, toI. ii. p. 2?6 ; ^British 

Fossil Mammals,^ 1846, p, 246. 

Riohardson, * Fauna Bor* Americana,’' on tbe moose, pcUmata^ 
p. 2S6, 23^ ^also, on the expanse of tho liorns, ‘Land and Water,* 1869, 
p. 143. Sec also Owen, ‘British Foasil Mammals,* on the Irish elk, pp. 
447, 466. 
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tips of the horns of the great Irish elk were actually 
ciglit feet apart! While the horns are covered with 
velvetj which lasts with the red-deer for about twelve 
weeks, they are extremely sensitive to a blow-; so that in 
Germany the stags at this time change their habits to a 
certain extent, and avoid dense forests, frequenting young 
woods and low thickets/* These facta remind us that 
male birds have acquired ornamental plumes at the cost 
of retarded flight, and other ornaments at the cost of some 
loss of power in their battles with rival males. 

With quadrupeds, when, as is often the case, the sexes 
differ in size, the males are, I believe, always larger and 
stronger. This holds good in a marked manner, as I am 
informed by Mr, Gould, 'with the marsupials of Australia, 
the males of which appear to continue growing until an 
iiimsually late age. But tlie most extraordinary case is 
that of one of the seals [CaUorhinus ursinus)^ a full- 
grown female weighing less than one-sixth of a full-grown 
male/^ The greater strength of the male is invariably 
displayed, as Hunter long ago remarked,” in those parts 
of the body which are brought into action in fighting with 
rival males — for instance, in the massive neck of the bull, 
Male quadrupeds are also more courageous and ptigna- 
cions than the females. There can be little doubt that 
these characters have been gained, partly through sexual 
selection, owung to a long series of victories by the 
Bti-onger and more courageous males over the weaker, and 
partly through the inherited effects of use. It is probable 
that the successive variations in strength, size, and cour- 
age, whether due to so-called spontaneous variability or 
to the effects of use, by the accumulation of which, male 

'Forest Creatures^’ by C. Boner, 1861, p. 60. 

See the very interesting paper by Mr. J. A Allen in * Bull. ^lus. 
Compi. Zoolog. of Cambridge, United States,’ vol ii. No. 1, p. 82. The 
eights were useertaiiied by careful observer, Captiiiii Bryant. 

Animal Economy/ p. 45. 
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quadrupeds havo acquired these characteristic qualities, 
occurred rather late in life, and were consequently to a 
large extent limited in their transmission to the same se:^. 

Under this point of view I was anxious to obtain in- 
formation in regard to the Scotch deerdiound, the sexes 
of which differ more in size than those of any other 
]>reed (though hlood-hounds differ considerably), or than 
in any wild canine species known to me. Accordingly, I 
applied to Mr. Guppies, a well-known breeder of these 
dogs, ’who has weiglied and measured many of his own 
dogs, and who, with great kindness, lias collected for me 
the following facts from various sources. Superior male 
dogs, ineasured at the slioulder, range from twenty-eight 
inches, w^hich is low, to thirty-three or even thirty-four 
inches in lieight j and in weight from eighty pounds, 
which is low, to one hundred and twenty, or even more 
pounds. The females range in height from twenty-three 
to twenty-seven or even twenty-eight inches j and in 
weigfit from fifty to seventy, or even eighty pounds/* 
Mr. Clippies concludes that from ninety-five to one hun- 
dred pounds for the male, and seventy for the female, 
would be a safe average ; but there is reason to believe 
that formerly both sexes attained a greater weight. Mi. 
Clippies has weighed puppies when a fortnight old; in 
one litter the average w^cight of four males exceeded that 
of two females by six and a half ounces ; in another litter 
the average weight of four males exceeded that of one 
female by less than one ounce; the same males, when 
three weeks old, exceeded the female by seven and a half 

^ See also Richardfjon’fi ' Manual on the Dog,’ p. 59. Much valuable 
information on the Scottish deer-houud is {?iveu bj Mr. McNeill, who 
ealle<l attention to the iiicciuality in hctwceti the sexea, in 
SLTope^s * Art of Deer StulkhigJ I hope that Mr. Cupplus will keep to 
his intention of publishiiig a full account and history of this fonums 

breed. 
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ounces, and at the age of six weeks by nearly fourteen 
ounces. Mr. Wright, of Yeldersley House, in a letter to 
Mr. Cupplee, says: I have taken notes on the sizes and 

weights of puppies of many litters, and, as far as my ex- 
perience goes, dog-puppies as a rule differ very little from 
bitches till they arrive at about five or six months old ; 
and then the dogs begin to increase, gaining upon the 
bitches both in weight and size. At birth, and for sev- 
eral weeks afterward, a bitch-puppy will occasionally be 
larger than any of the dogs, but they are invariably 
beaten by them later*” Mr* McNeill, of Colinsay, con- 
cludes that “ the males do not attain their full growth till 
over two years old, though the females attain it sooner.” 
According to Mr. Cupples’s experience, male dogs go on 
growing in stature till they are from twelve to eighteen 
months old, and in weight till from eighteen to twenty- 
four months old j while the females cease increasing in 
stature at the age of from nine to fourteen or fifteen 
months, and in weight at the age of from twelve to fifteen 
months. From these various statements it is clear that 
the full difference in size between the male and female 
Scotch deer-hound is not acquired until rather late in life. 
The males are almost exclusively used for coursing, for, as 
Mr. McNeill informs me, the females have not sufficient 
strength and weight to pull down a full-grown deer. 
From the names used in old legends, it appears, as I hear 
from Mr, Cupples, that at a very ancient period the males 
were the most celebrated, the females being mentioned 
only as the mothers of famous dogs. Hence, during 
many generations, it is the male which has been chiefly 
tested for strength, size, speed, courage, and the best will 
have been bred from. As, however^ the males do not 
attain their full dimensions until a rather late period in 
life, they will have tended, in accordance with the law 
often indicated, to transmit their characters to their male 
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offspring alone j and thus the great inequality in size be- 
tween the sexes of the Scotch deer-hound may probably 
be accounted for. 

The males of some few quadrupeds possess organs or 
parts developed solely as a means of defence against the 
attacks of other males. Some kinds of deer use, as we 
have seen, the upper branches of tlieir liorns chieHy or ex* 
clusively for defending themselves ; and the Oryx ante- 
lope, as I am informed by Mr. Bartlett, fences rtiost skil- 
fully with his long, gently-curved horns ' but tliese are 
likewise used as organs of offence. Rhinoceroses, as the 
same observer remarks, in fighting parry each otlier’s side- 
long blows with their horns, wliich lotidly clatter together, 
as do the tusks of 
boars. Although wild- 
boars fight desperate- 
ly together, they sel- 
dom, according to 
Brebm, receive fatal 
blows, as these fall on 
oacli other'^s tusks, or 
on the layer of gristly 
skin eovGringthe slioul- 
der, which the German 
hunters call the shield ; 
and here we have a 
part specially modified for defenee. With l>oarfl in the 
prime' of life (see Fig. m) the tusks in the lower jaw 
are used for fighting, but they become in old age, as 
Brehin states, so ranch curved inward and upward, over 
tlie snout, that they ran no longer be thus used. They 
may, however, still continue to serve, and even m a still 
more efiective manner, as a means of defence. In com- 
pensation for the loss of the lower tusks as weapons of 
offence, those in the upper jaw, wliich always project a 
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little laterally, increase so much in length during old age, 
and curve so mucli upward, that they can be used as a 
means of attack. NeverthelcBS an old boar is not so dan- 
gerous to man as one at the age of six or seven years,’ 

In the full-grown male Bubiriisa pig of Oelcbes (Fig, 
Gt), the lower tusks are formidable weapons, like those of 



7 



the European boar in the prime of life, while the upper 
tusks are so long and have their points so much curled 
inward, sometimes even touching the forehead, that they 
are utterly useless as weapons of attack. Tliey more near- 
ly resemble boms than teeth, and arc so manifestly useless 
as teeth that the animal was formerly supposed to rest 
Ills head by hooking them on to a branch. Their convex 

Urehiii, ^ Tluerlebeii,^ B, iL s. ^ 29 , 732 . 



Fig. 04, —Skull of the Buhiruea PiEj (frotu WRllarc's “ Malay Archipelago ’). 



Darwin Online: courtesy of University of Oklahoma Libraries 
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surfaces would, however, if the head were held a little 
laterally, serve as an excellent guard; 'and hence, per- 
haps, it is that in old animals they are generally broken 
olf, as Lf by fighting,^’ " Here, then, we have the curious 
case of the upper tusks of the Bahirusa regularly assum* 
ing, during the prime of life, a structure which apparently 
renders them fitted only for defence ; while in the Euro- 
pean boar the lower and opposite tusks assume in a less 
degree and only during old age nearly the same form, and 
thou serve in like manner solely fur defeiiee. 




f/i FUiioTjian Wart-lmi!, from VProf. ZonK ’ IBfSQ. (I now 

* thal Ibm representii ttic Itoad of a female, but it Et;rviifl ttj libow, 

on a reduced scale, the cbaractere of the male.) 

In the ^vart-hog (Phacochoerus mthiopiem^ Fig, 65) 
ho tusks in the upper jaw of tl>e male curve upward dur- 
,tx the prime of life, and, from being pointed, serve as for- 
lidable weapons. The tusks in the lower jaw arc sharper 
han those in the upper, but from their shortness it seems 
ai-dly possible that they can be used as weapons of al- 
ack. * Tliey must, however, greatly strengthen those in the 

Sec Mr. Wiilkce’s interesting occount of this animal, ‘ The 

LTchipclaiio,^ vol. i* 432 j, 
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Upper jaw, from lieing ground so as to fit closely against 
their bases. Neither the upper nor the lower tusks ap- 
]>ear to have been specially modified to act as guards, 
though, no doubt, they are thus used to a certain extent. 
But the wart-hog is not destitute of other special means 
of protection, for there exists, on each side of the face, be- 
neath the eyes, a rather stiff, yet flexible, cartilaginous, 
oblong pad (Fig. 65), which projects two or three indies 
outward ; and it appeared to Mr. Bartlett and my sell, 
when viewing the living animal, that these pads, when 
struck from beneath by the tusks of an opponent, would 
be turned upward, and would thus protect in an admira- 
ble manner the somewhat prominent eyes. These boars, 
as I may add on the authority of Mr. Bartlett, when fight- 
ing together, stand directly face to face. 

Lastly, the African river-hog {Potamoehoerus penicil^ 
has a hard cartilaginous knob on each side of the 
face beneath the eyes, which answers to the flexible pad 
of the wart-hog ; it has also two bony prominences on the 
upper jaw above the nostrils. A boar of this species in 
the Zoological Gardens recently broke into the cage of 
the wart-hog. They fought all night-long, and were 
found in the morning much exhausted, but not seriously 
wounded. It is a significant fact, as showing the purpose 
of the above-described projections and excrescences, that 
these were covered with blood, and were scored and 
abraded in an extraordinary manner. 

The mane of the lion forms a good defence against the 
one danger to which he is liable, namely, the attacks of 
rival Hons : for the males, as Sir* A. Smith informs me, 
engage in terrible battles, and a young lion dares not ap- 
proach an old one. In 1857 a tiger at Bromwich broke 
into the cage of a lion, and a fearful scene ensued; the 
lion’s mane saved his neck and head from being much in- 
jured, but the tiger at last succeeded in ripping up his 
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belly, and in a few minutes he was dead,” ” The broad 
ruft' round the tliroat and chin of the Canadian lynx {Fells 
CancbcUnm^) is much longer in the male than in the fe- 
male j but whether it serves as a defence I do not know. 
Male seals are well known to fight desperately together, 
and the males of certain kinds ( Otaria juhataY'^ have 
great manes, while the females have small ones or none. 
The male baboon of the Cape of Good Hope { Cynoc^hor 
Ills poTCCtTius^ has a much longer mane and laiGTcr canine 
teeth than the female ; and the mane probably serves as a 
protection, for on asking the keepers in the Zoological 
Gardens, without giving them any clew to my object, 
whether any of the monkeys especially attacked each 
other by the nape of the neck, I was answered that this 
was not the case, excepting with the above baboon. In 
the Hamadryas baboon, Ehrenberg compares the mane of 
the adult male to that of a young lion, while in the young 
of both sexes and in the female the mane is almost absent. 

It appeared to me probable that the immense woolly 
mane of the male American bison, which reaches almost 
to the ground, arid is much more developed in the males 
than in the females, served as a protection to them in their 
terrible battles \ but an experienced hunter told Judge 
Caton that he had never observed any thing which favored 
this belief The stallion has a thicker and fuller mane than 
the mare; and I have made particular inquiries of two 
great trainers and breeders who have had charge of many 
entire horses, and am assured that they “invariably en- 
deavor to seize one another by the neck,” It docs not, 
however, follow from the foregoing statements, that wlien 

^ ‘The Times,* Nov, 10, 185^, In regard to the Canada lyns, see 
Audubon and Daelunan, ‘ Quadrupeds of North America,* 1846, p. 130. 

Dr, Murie, on Otaria, *Proc, Zoolog. Soc.* 186D, p. 109. Mr, J. A. 
Allen, in the paper above quoted (p. 75), doubts whether the hair, which 
is longer on the neck in the male than in the female, deserves to be called 
a tuuuc. 
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tile hair on the neck serves as a defence/that it was origi- 
nally developed for this purpose, though this is probable 
in some cases, as in that of the lion. I am informed by 
Mi\ McXeill that the long hairs on the throat of the stag 
( Cerm^ elephm) serve as a great protection to him when 
hunted, for the dogs generally endeavor to seize him by 
the throat ; but it is not probable that these hairs were spe^ 
(dally developed for this purpose; otherwise the young 
and the females would, as we may feel assured, have been 
equally protected. 



On Preference or Choice in Pairing ^ as shown hy either 
Seie of Qaadrnpeds. — -Before describing, in the next chap- 
ter, tlie differences between the sexes in voice, odor emit- 
ted, and ornamentation, it will be eonveiuent here to con- 
sider whether the sexes exert any choice in their unions. 
Does the female prefer any particular male, either before 
or after the males may have fought together for supremacy ; 
or does the male, when not a polygamist, select any par- 
ticular female? The general impression among breeders 
seems to be that the male accepts any female ; and this, 
owing to his eagerness, is in most cases probably the truth* 
Whether the female as a general rule indifferently accepts 
any male is much more doubtful. In the fourteenth chap- 
ter, on Birds, a considerable body of direct and indirect 
evidence was advanced, showing that the female selects 
her partner ; and it would be a strange anomaly if fenaale 
quadrupeds, which stand higher in the scale of organiza- 
tion and have higher mental powers, did not generally, or 
at least often, exeit some choice. The female could in 
most cases escape, if wooed hy a male that did not please 
nr excite her; and when pursued, as so incessantly occurs, 
by several males, she would often have the opportunity, 
while they were fighting together, of escaping with, or at 
least of temporarily pairing witli, some one male. This 
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latter contingency has often been observed in Scotland 
with female red-deer, as I have been informed by Sir Philip 
Egerton,** 

It is scarcely possible that much should be known 
about female quadrupeds exerting in a state of nature any 
choice in their marriage unions. The following very cu- 
rious details on the courtship of one of the eared seals 
Callorhinn^ ursinm^ are given “ on the authority of Cap- 
tain Bryant, who had ample opportunities for observation. 
He says : Many of the females on their arrival at the ish 

and where they breed appear desirous of returning to some 
particular male, and frequently climb the outlying rocks to 
overlook the rookerieSj calling out and listening as if for a 
familiar voice. Then, changing to another place, they do 
the same again , , , , As soon as a female reaches the shore, 
the nearest male goes do^vn to meet her, making mean- 
while a noise like the clucking of a hen to her chickens. 
He bows to her and coaxes her until he gets between her 
and the water so that she cannot escape him. Then his man- 
ner changes, and with a harsh growl he drives her to a 
place in his harem. This continues until the lower row of 
harems is nearly full. Tlien the males higher up select the 
time when their more fortunate neighbors are off their 
guard to steal their wives. This they do by taking them 
in their mouths and lifting them over the heads of the 
other females, and carefully placing them in their own 
harem, carrying them as cats do their kittens. Those still 
higher up pursue the same method until the whole space 

Mr, Boner in his excellent dcBcripdon of the habits of the red-deer 
in Germany (‘ Forest Creatures,’ p, 81) says, ‘‘While the Btcig ia de- 
feuding hia rights against one intmder, another invades the sanctuary of 
hisi harem, and carries off trophy after trophy/’ Exactly the same thing 
occurs with seals, see Mr. .1. A, Alleiij ibid, p, 100. 

^ Mr. J. A. Allen in ‘Bull. Mus. Comp, Zoolog, of Cambridge, United 
States/ vol. ii. No. 1, p. 90. 
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is occupied Frequently a struggle ensues between the 
two males for the posseasion of the same female, and both 
eeizing her at once pull her in two or terribly lacerate her 
with their teeth. When the space is all filled, the old 
male walks around complacently reviewing his family, 
scolding those who crowd or disturb the others, and fierce- 
ly driving off all intruders. This surveillance always 
keeps him actively occupied.” 

As so little is known about the courtship of animals in 
a state of nature, I have endeavored to discover how far 
our domesticated quadrupeds evince any choice in their 
unions. Dogs offer the best opportunity for observation, 
as they are carefully attended to and well understood. 
Many breeders have expressed a strong opinion on this 
head. Thus Mr. Mayhew remarks, “ The females are able 
to bestow their affections ; and tender recollections are as 
potent over them as they are known to be in other cases, 
where higher animals are concerned. Bitches are not 
always prudent in their loves, but are apt to fling them- 
selves away on curs of low degree. If reared with a 
companion of vulgar appearance, there often springs up 
between the pair a devotion which no time can afterward 
subdue. The passion, for such it really is, becomes of a 
more than romantic endurance.” Mr, Mayhew, who at- 
tended chiefly to the smaller breeds, is convinced that the 
females are strongly attracted by males of large size/' The 
well-known veterinary Blaine states that his own female 
pug became so attached to a spaniel, and a female setter 
to a cur, that in neither case would they pair with a dog 
of their owm breed until several weeks bad elapsed. Two 
similar and trustworthy accounts have been given me iu 

« ^Doga: their Management, ' by E, Mayhew, M, R, C. Y. S., 2d edit. 
1864, pp. W-192. 

Quoted by Ales, Walker ‘On Intermarriage,* 1838, p, 276; see also 
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regard to a female retriever and a spaniel, both of which 
became enamoured with terrier-dogs, 

Mr, Oupples informs me that he can personally vouch 
for the accuracy of the following more remarkable case, 
in which a valuable and wonderfully-intelligent female 
terrier loved a retriever, belonging to a neighbor, to sucli 
degree that she had often to be dragged away from him* 
After their permanent separation, although repeatedly 
t ho wing milk in her teats, she would never acknowledge 
she courtship of any other dog, and, to the regret of her 
owner, never bore puppies. Mr, Cupples also states that 
a female deer-hound now ( 1868 ) in his kennel has thrice 
produced puppies, and on each occasion showed a marked 
preference for one of the largest and handsomest, but not 
the most eager, of four deer-hounds living with her, all in 
the prime of life, Mr, Cupples has observed that the fe- 
male generally favors a dog whom she has associated with 
and knows j her shyness and timidity at first incline her 
against a strange dog. The male, on the contrary, seems 
rather inclined toward strange females. It appears to be 
rare when the male refuses any particular female, but Mr* 
Wright, of Yeldersley House, a great breeder of dogs, in- 
forms me that he has known some instances; he cites t!ie 
case of one of his own deer-hounds, who would not take 
any notice of a particular female mastifi^ so that another 
deer-hound had to be employed. It would be superfluous 
to give other cases, and I will only add that Mr, Barr, 
who has carefully bred many blood-hounds, states that in 
almost every instance particular individuals of the oppo- 
site mx show a decided preference for each other* Finally 
Mr* Cupples, after attending to this subject for another 
year, has recently written to me ; I have had full con- 
firmation of my former statements, that dogs in breeding 
form decided preferences for each other, being often in- 
fluenced by size, bright color, and individual character, as 
well as by the degree of their previous familiarity*’^ 
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In regard to horseSj Mr. Blenkiron, the greatest breed- 
er of race-horses in the world, informs me that stallions 
are so frequently capricious in their choice, rejecting one 
mare and without any apparent cause taking to another, 
that various artifices have to be habitually used. The fa- 
mous Monarque, for instance, would never consciously 
look at the dam of Gladiateur, and a trick had to be prac^ 
tised. We can partly see the reason why valuable race 
liorse stallions, which are in such demand, should be so 
particular in their choice* Mr, Blenkiron has never known 
a mare to reject a horse | but this has occurred in Mr. 
Wright’s stable, so that the mare had to be cheated. 
Prosper Lucas quotes various statements from French 
authorities, and remarks, On voit des 6talons qui s’e- 
prennent d’une jument, et negligent toiites les autres*’’ 
He gives, on the authority of Baelen, similar facts in re- 
gard to bulls. Hoff berg, in describing the domesticated 
reindeer of Lapland, says, “ Famine majores et fortiores 
mares prse cseteris admittunt, ad eos confugiunt, a jimiorb 
bus agitatae, qui hos in fiigam conjiciimt,” A clergyman, 
wlio has bred many pigs, assures me that sows often reject 
one boar and immediately accept another* 

From these facts there can be no doubt that with most 
of our domesticated quadrupeds strong individual antipa- 
thies and preferences are frequently exhibited, and much 
more commonly by the female than by the male. This 
being the case, it is improbable that the unions of quad- 
rupeds in a state of nature should be left to mere chance. 
It is much more probable that the females are allured or 
excited by particular males, who possess certain charac- 
ters in a higher degree than other males ; but what these 
characters are, we can seldom or never discover with cer- 
tainty* 



‘ Traits de l’H6r6d. tom. ii, p. 29C. 
** ‘ Amocniutea AcatL* vol. iv, 1788, p, 160. 
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CHAPTER XVIIL 

Seconiurt Sexhal Characters of Mammals — cmiinued . 

Voice. — RcmaTkRble Sexual Peculiarities in Seals. — Odor- — Development 
of tlio Hair.^Color of the Hair and Skin. — Anomalous Case of the 
Female being more ornamented than the Male,^ — Color and Omamenta 
due to Sexual Selection. — Color acquired for the Sake of Protects on,— 
Color, though common to both Sexes, often due to Sexual Selection, — 
On the Disappearance of Spots and Stripes in Adult Quadrupeda.— 
On the Colors and Ornaments of the Quadruinana. — Summary, 

Quadrupeds use their voices for various purposes, as 
a signal of danger, as a call from one member of a troop 
to another, or from the mother to her lost offspring, or 
from the latter for protection to their mother ; but such 
uses need not here be considered. We are concerned only 
with the difference between the voices of the two sexes, 
for instance, between tliat of the lion and lioness, or of the 
bull and cow. Almost all male animals use their voices 
much more during the rutting-season than at any other 
time ; and some, as the giraffe and porcupine,' are said to 
be completely mute excepting at this season. As the 
throats (i. e., the laniyx and thyroid bodies') of stags be- 
’ come periodically enlarged at the commencement of the 
breeding-season, it might be thought that their powerful 
voices must be then in some way of high importance to 
them ; but this is very doubtful From information given 
to me by two experienced observers, Mr. McNeill and Sir 
P, Egerton, it seems that young stags under three years 



* Owen, ‘ Anatomy of Vertebtates,’^ voL iu. p, B8B. * Ibid. p. 15&6. 



2G2 



SEXUAL SELECTION: MAMMALS. 



[Pakt IL 



old do not roar or bellow ; and that the old ones begin 
bellowing at the commencement of the breeding-season, 
at first only occasionally and moderately, while they rest- 
lessly wander about in search of the females. Their bat- 
tles are prefaced by loud and prolonged bellowing, but 
during the actual conflict they are silent. Animals of all 
kinds which habitually use their voices, utter various 
noises under any strong emotion, as when enraged and 
preparing to fight ; but this may merely be the result of 
their nervous excitement, which leads to the spasmodic 
contraction of almost all the muscles of the body, as when 
a man grinds his teeth and clinches his hands in rage ot 
agony* No doubt stags challenge each other to mortal 
combat by bellowing ; but it is not likely that this habit 
could have led through sexual selection, that is, by the 
loudest- voiced males having been the most successful in 
their conflicts, to the periodical enlargement of the vocal 
organs ; for the stags with the most po’werful voices, unless 
at the same time the strongest, best-armed, and most coura- 
geous, would not have gained any advantage over their 
rivals wdth weaker voices. The stags, moreover, which 
had weaker voices, though not so well able to challenge 
other stags, would have been drawn to the place of com- 
bat as certainly as those with stronger voices. 

It is possible that the roaring of the lion may be of 
some actual service to him in striking terror into his ad- 
versary j for when enraged he likewise erects his mane 
and thus instinctively tries to make himself appear as tei> 
rible as possible* But it can hardly be supposed that the 
bellowing of the stag, even if it be of any service to him 
in this way, can have been important enough to have let! 
to the periodical enlargement of the throat* Some writ- 
ers suggest that the bellowing serves as a call to the fe- 
male j but the experienced observers above quoted inform 
me that female deer do not search for tlie male, thoin^h 
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the males search eagerly for the femalesj as indeed might 
he expected from what we know of the habits of other 
male quadrupeds. The voice of the female, on the other 
hand, quickly brings to her one or more stags,’ as is well 
known to the hunters who in wild countries imitate her 
cry. J£ we could believe that the male had the power to 
excite or allure the female by his voice, the periodical en- 
largement of his vocal organs would be intelligible on the 
principle of sexual selection, together with inheritance 
limited to the same sex and season of the year* but we 
have no evidence in favor of this view. As the case 
stands, the loud voice of the stag during the breeding-sea- 
son does not seem to be of any special service to him, 
either during his courtship, or battles, or in any other 
way. But may we not believe that the frequent use of 
the voice, under the strong excitement of love, jealousy, 
and rage, continued during many generations, may at last 
have produced an inherited effect on the vocal organs of 
the stag, as well as of other male animals ? This appears 
to me, with our present state of knowledge, the most prob- 
able view. 

The male gorilla has a tremendous voice, and when 
adult is furnished with a laryngeal sac, as is likewise the 
adult male orang/ The gibbons rank among the noisiest 
of monkeys, and the Sumatra species (IlyIobat.es syfidac- 
tylits) is also furnished with a laryngeal sac ; but Mr. 
Blyth, who has had opportunities for observation, does 
not believe that the male is more noisy than the female. 
Hence, these latter monkeys probably use their voices as a 
mutual call ; and this is certainly the case with some 
quadrupeds, for instance, with the beaver/ Another gib- 

® See, for instancej Major W, Roes Eieg (* The Sportaraao m Canada,^ 
1806, pp. 55, 131) on the habits of the moose and wild-roindeer. 

* Owen, ‘Anatomy of Vertebrates/ vo3. iU. p, 600. 

* Mr, Green, m ‘Journal of Linn. Soc.^ toI. x. Zoology, 1869, p. 362. 
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bon, the H. agili&^ is highly remarkable, from haying the 
power of emitting a complete and correct octave of musi- 
cal notes,* which we may reasonably suspect serves as a 
sexual charm ; but I shall have to recur to this subject in 
the next chapter. The vocal organs of the American 
Mycetes caraya are one-third larger in the male than in 
the female, and are wonderfully powerful These mon- 
keys, when the weather is warm, make the forests resound 
during the morning and evening with their overwhelming 
voices* The males begin the dreadful concert, in which 
the females, with their less poweiful voices, sometimes 
join, and which is often continued during many hours. 
An excellent observer, Rcngger/ could not perceive that 
they were excited to begin their concert by any special 
cause ; he thinks that, like many birds, they delight in 
their own music, and try to excel each other. Whether 
most of the foregoing monkeys have acquired their power- 
ful voices in order to heat their rivals and to charm the 
females — or whether the vocal organs have been strength- 
ened and enlarged through the inherited. effects of long- 
continued use without any particular good being gained 
— will not pretend to say ; but the former view, at least 
in the case of the Jlylobates agtliSy seems the most prob- 
able. 

I may here mention two very curious sexual pecu- 
liarities occurring in seals, because they have been sup- 
posed by some writers to affect the voice. The nose of 
the male sea-elephant {Ma^orhinns proboscideus), when 
about three years old, is greatly elongated during the 
breeding-season, and can then he erected. In this state it 
is sometimes a foot in length. The female at no period 
of life is thus provided, aud her voice is different. Tliat 

® C. L. Martin, ^ General Introduction to the Nat. Hist, of Mamrn. 
Animals,’ 1841, p. 431. 

‘Naturgeschichte der S&ugethierc von Paraguay/ 1830, a. 16, 21 
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of tlifi iiiiile consists of ci ■wild, lioarsc, gurgling noise, 
which is andihle at a great distance, ami is believed to be' 
strengthened by the probo.scis. ■ Lesson compares the 
erection of tlie proboscis to the sivelling of the wattles of 
male gallinaceous birds while they court the females. In 
another allied kind of seal, namely, the bladder-nose 
{Ci/atophora criatata), the head is covered by a groat 
hood or bladder. This is intcnially supported by the sep- 
turn of the nose, which is produced far backward and rises 
into a crest seven inches in height. The hood is clothed 
with short hair, and is muscular ; it can be Inflated until 
it more than equals the whole head iu si2te ! The males 
when rutting fight furiously on the ice, and their roaring 
“ is said to be sometimes so loud as to be licard four miles 
ofi’.” When attacked by man they likewise roar or bel- 
low ; and udicnever iiTitated the bladder is inflated. 
Some naturalists believe that the voice is thus strength- 
ened, but various other uses have been assigned to this 
extraordinary structure. Mr, R. Rrown thinks that it 
serves as a protection against accidents of all kinds. Tliis 
latter view is not probable, if what the sealers have Ion(» 

* w * 

maintained is correct, namely, tliat the hood or bladder is 
very poorly developed in the females and in the males 
Tvliile young/ 

Odor , — With some animals, as with the notonous 
stunk of America, the oven\dielming odor which they 
emit appears to serve exclusively as a means of defence. 
With sbrcw-niice (Sorex) both sexes possess abdominal 

® On the sea-elephant, see an article by Lesson, in * Diet. Class. Ilifit* 
Nat.’ tom. xiii. p, 418. Por the Cystophorit or Stetomaiopiis, see Dr. 
Dokay, ‘Annals of Lyceum of Nat. Hist. New York,^ vol. i. 1824, p. 
Pennant has also collected information from the sealers on this aiiiinal 
The fullest account !s given by Mr. Brown, who doubts about the nidi- 
mentary condition of the bladder in the female, in ‘ Proc. Zoolog. Soc.’ 
1868, p. 4.S5. 
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Bcent-glands, aiixl there can he little doubt, from the man- 
ner in which their .bodies are rejected by birds and beasts 
of prey, that their odor is protective ; nevertheless, the 
glands become enlarged in the males during the breeding- 
season. In many (quadrupeds the glands are of the same 
size in both sexes j" but their use is not known. In other 
species the glands are confined to the males, or are more 
developed in them than in the females ; and they almost 
always become more active during the rutting-season. 
At this period the glands on the sides of the face of the 
male elephant enlarge and emit a secretion having a strong 
jnusky odor. 

The rank effluvium of the male goat is well known, 
and that of certain male deer is wonderfully strong and 
persistent. On the bants of the Plata I have perceived 
the whole air tainted with the odor of the male Cervus 
campestris^ at the distance of half a mile to the leeward 
of a herd ; and a silk handkerchief, in which I carried home 
a skin, though repeatedly used and washed, retained, 
when first unfolded, traces of the odor for one year and 
seven months. This animal does not emit its strong odor 
until more than a year old, and if castrated while young 
never emits Besides the general odor, with which 

the whole body of certain ruminants appears to be perme^ 
ated during the breeding-season, many deer, antelopes, 
sheep, and goats, possess odoriferous glands in various 
situations, more especially on their faces. The so-called 

® As with the caatoreiiTn of the beavei*j see Mr. h. n. Morgan’s most 
interesting work, ^ The American Beaver^’ 1863, p, 300. Pallas Spic, 
Zoolog.’ faac, viii, 1779, p, 2 a) has woU discussed the odorifepons glands 
of mammals. Owen (*Anat. of Vertebrates,’ toL iii. p. 634) also gives 
an account of these glands, including those of the elephant, and {p. 763) 
those of ahrew-mtco, 

Kcngger, ‘ Naturgeschiohto der Saugethiere von Paraguay,* 1830, «, 
355. This observer also gives some curious particulars in regard to the 
odor emitted. 
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tear-sacs or suborbital pits como under this head. These 
glands secrete a semifluid fetid matter, which is sometimes 
BO copious as to stain the whole face, as I hat'e seen in the 
case of an antelope. They are “ usually larger in the male 
than in the female, and their development is checked by 
castration*” “ According to Desmarest they are altogether 
absent in the female of A.ntilope suhgutturosa. Hence, 
tliere can be no doubt that they stand in some close rela- 
tion with the reproductive functions* They are also 
sometimes present, and sometimes absent, in nearly-allied 
forms* In the adult male musk-deer {Mosc/ms mosohife- 
a naked space round the tail is bedewed with an 
odoriferous fluid, while in the adult female, and in the 
male, until two years old, this space is covered with hair, 
and is not odoriferous* The proper musk-sac, from its 
position, is necessarily confined to the male, and forms an 
additional sccnt-organ* It is a singular fact that the mat- 
ter secreted by this latter gland does not^ according to 
Pallas, change in consistence, or increase in quantity, 
daring the rntting-season ; nevertheless, this naturalist 
admits that its presence is in some way connected with 
the act of reproduction* He gives, how^ever, only a coii' 
jectural and unsatisfactory explanation of its . 

In most cases, when during the breeding-season tlic 
male alone emits a strong odor, this probably senr’^es to ex- 
cite or allure the female. We must not judge on this head 
by our own taste, for it is well known that rats are 
enticed by certain essential oils, and cats by valerian, 
substances which are far from agreeable to us ; and that 
dogs, though they will not eat carrion, sniff and roll in it. 

Owen, ^Anatomy of Vertebrates,’ vol, lii. p, 632. See, also, Dr* 
Marie’s observations on tbeir glands in * Proc, Zoolog* Soc.’ 1870, p* StO. 
Desmarest, on the Antilope suhffuUurosa^ ^ Mammal ogle,’ 1820, p 456* 

** Pallas, ^ Spicilegia Zoolog.’ faee. xiii, 1799, p* 24 ; DcamouUns, 

* Diet. Class. d’Hist* Nat*’ tom. iii. p. 589, 
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From the reasons given when discussing the voice of llie 
stag, we may reject tlie idea that the odor serves to biiiig 
the females from a distance to the males. Active and long- 
continued use cannot here have come into play, as in the 
case of the vocal organs. The odor emitted must he of 
considerable importance to tlic male, inasmuch as large 
and complex glands, fiimished with muscles ioi everting 
the sac, and for closing or opening the orifice, have in 
some cases been developed. The development of these 
organs is Intelligible through sexual selection, if the more 
odoriferous males are the most successful in winning tlie 
females, and in leaving offspring to inherit their gradually- 
perfected glands and odors. 

Dexjelopyn&nt of the JIair, — We have seen that male 
quadrupeds often have the hair on their necks and shoul- 
ders mudi more developed than in the females ; and many 
additional instances could he given. TJiis sometimes 
serves as a defence to the male during his battles; hut 
wliether the hair in most cases has been specially devel- 
oped for this purpose is very doubtful. We may feel 
almost certain chat this is not the case, when a thin and 
narrow crest runs along the whole length of the back ; for 
a crest of this kind would afford scarcely any protection, 
and the ridge of tlie back is not a likely place to be in- 
jured ; nevertheless such crests Jiro sometimes confined to 
the males, or are much more developed in them than in 
the females. Two antelopes, the Tragelaphns scriptus “ 
(see Fig. 68, p. 285) and Forlax picta, may he given as 
instances. The crests of certain stags and of the male 
wild-goat stand erect, when these animals are enraged or 
terrified;"* hut it can hardly be supposed that they have 

Dr. Graji ‘ Glcaumgs from the Moiiageric at Knowsley,’ pi. Sft, 

Judge CatOTi on the wapiti, ‘ Trami^act. Ottawa Acad. Nat. Sciences,' 
1S6S, pp. 36, 40; Bljtb, ^Land and Water/ on Ci^pra vegagruA^ 1867, 
p. 37* 
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been acquired for the Bake of exciting fear in their ene- 
mies. One of the above-named antdopcs^ the Fortax 
X>wtay has a large, well-clelined hriish of black hair on the 
throat, and this is much larger in the male than in tlie 
female. In the Ammoimgm trafjelaphm^i North Africa, 
a member of the sheep family, the front-legs are almost 
concealed by an extraordinary growth of hair, which de- 
pends from til e neck and upper halves of the legs; but 
Air, Bartlett does not believe that this mantle is of the 
least use to the male, in whom it is much moie developed 
than in the female* 

JIale quadrupeds of many kinds differ from the females 
in having more hair, or hair of a different character, on 
certain parts of their faces. The bull alone lias curled 
hair on the forehead**® In three closely-allied Bubgenera 
of the goat family, the males alone possess beards, some- 
times of a large size ; in two other subgenera both sexes 
have a beard, but this disappears in some of the domestic 
breeds of the eomniou goat; and neither sex of the Herai- 
tragus has a beard. In the ibex the beard is not devel- 
oped during tlie summer, and is so small at other seasons 
that it may be called rudimentary,^" With some monkeys 
the beard is confined to the male, as in tlie Orang, or is 
much larger in the male than in the female, as in the Myc^ 
tes car ay a and Plthecia satanas (Fig. 66). So it is with 
the whiskers of some species of Macacus,*^ and, as we have 
seen, with the manes of some species of baboons. But 
with most kinds of monkeys the various tufts of hair about 
the face and bead are alike in both sexes, 

Tlie males of various raerabers of the Ox family (Bo- 

* Ilunter^fl Essays and Observations^j* edited by Oi^eti, 1861, vol. L 
p. 236. 

See Dr. Gray'a * Cat. of Manimalia in British Museum,* part iil 
1852, p. 144. 

Reugger, ‘Saugethiere,* etc., s. 14 ; Desmarcat, ^ Maiumalogie,* p* 66. 
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vicLTe), and of certain antelopes, are furnished with a dew- 
lap, or great fold of skbi on the neck, which is much less 
developed in the female* 

Now, what must we conclude Avitli respect to such 
sexual dittereuces as these? No one will pretend that the 




Flo. 66 h — F ithocia Satanae, male (from Brehm). 



boards of certain male goats, or the dewlap of the bull, 
or the crests of Hair along the backs of certain male ante- 
lopes, arc of any direct or ordinary nse to them. It is 
possible that the immense beard of the male Pithecia, 
and the large beard of the male Orang, may protect their 
throats when fighting ; for the keepers in the Zoological 
(Jardens inform me that many monkeys attack each other 
by the throat : but it is not probable that the beard has 
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bten developed for a distinct purpose from that which the 
wliiskei's, mustachCj and other tufts of hair on the facc^ 
serve ; and no one will suppose that these are useful as a 
protection. Must we attribute to mere purposeless varia- 
bility in the male all these appendages of hair or skin? 
It cannot be denied that this is possible ; for, with many 
domesticated quadrupeds, certain characters, apparently 
not derived through reversion from any wild parent-form, 
have appeared in, and are confined to, the males, or arc 
more largely developed in them than in the females — for 
instance, the hump in the male zebu-cattle of India, tlie 
tail in fat-tailed rams, the arched outline of the forehead 
in the males of several breeds of sheep, the mane in the 
ram of an African breed, and, lastly, the mane, long hairs 
on the hinder legs, and the dewlap in the male alone, of 
the Berbura goat.^® The mane which occurs in the rams 
alone of the above-mentioned African breed of sheep, is a 
true secondary sexual character, for it is not developed, 
as I hear from Mr. Winwood lieade, if the animal be cas- 
trated. Although w^e ought to be extremely cautious, as 
showm in my work on ^‘Variation under Domestication,^^ 
in concluding that any character, even with aninmls kept 
by semi-civilized people, has not been subjected to selec- 
tion by man, and thus augmented ; yet in the cases just 
specified this is improbable, more especially as the cbarac- 
tcrs are confined to the males, or are more strongly devel- 
oped in them than in the females. If it were positively 
know n that the African ram with a mane was descended 
from the same primitive stock with the other breeds of 
sheep, or the Berbura male goat with his mane, dew^lap, 
etc,, from the same stock wdth other goats ; and if selec- 
ts See the chapters on these several animals in voL i of my ‘Varia^ 
tlon of Animals under Domestication;^ also vol ii. p. tS ; also chap. jlk. 
on the practice of selection by aem^civilized people. For the Berbura 
goat, sec Dr. Gray, * Catalogue; ibid. p. IBt. 
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tion has not been applied to these characters, then tlioj 
must he due to simple variability, together witli sexually- 
limited inheritance. 

In this case it would appear reasonable to extend the 
same view to the many analogous characters occurring in 
animals under a state of nature, Nevertheless, I cannot 
persuade myself that this view is applicable in many 
cases, as in that of the extraordinary development of hair 
on the tliroat and fore-legs of the male Ammotragus, or 
of the immense beard of the male Pithecia, With those 
antelopes in which the male when adult is more strongly 
colored than the female, and with those monkeys in wdiicli 
this is likewise the case, and in which the hair on the face 
is of a different color from that on the rest of the head, 
being arranged in the most diversified and elegant man- 
ner, it seems probable that the crests and tufts of hair 
have been acqiiii'ed as ornaments; and this I know^ is the 
opinion of some naturalists. If this view’ be correct, 
there can be little doubt that they have been acquired, or 
at least modified, through sexual selection. 

Color of the Hair and of the Nalmd — 1 will 

first give briefly all the cases, known to me, of male quad- 
rupeds differing in color from the females. With Marsu- 
pials, as I am informed by Mr, Gould, the sexes rarely 
differ in this respect; but the great red kangaroo offers a 
striking exception, “delicate blue being the prevailing 
tint in those parts of the female wdiich in the male are 
red,’’ In the Didelpkis opossum of Cayenne the female 
is said to be a little more red than tlie male. With Ro- 
dents Dr* Gray remarks : “ African squirrels, especially 
those found in the tropical regions, have the fur mucli 
brighter and more vivid at some seasons of the year than 

O^hmnUr rufm, Gould, ^ MammaLi of Australia,* voL ii, 1863, 
On the Didelphis, Deamarcst * Mamm;Uogie,* p. 266. 
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at otlierei, and the fur of the mule is generally brigliter 
than that of the female.” Dr. Gray informs me that he 
specified the African squirrelsj because, from their nnusm 
ally bright colors, they best exliibit this difference. The 
female of the Mus minutus of Russia is of a paler and 
dirtier tint than the male. In some few bats the fur of 
the male is lighter and brighter than in the female.®^ 

The terrestrial Carnivora and Insectiyora rarely exhib* 
it sexual differetices of any kind, and their colors are al- 
most always exactly the same in both sexes. The ocelot 
[.Fblh pardalis)^ however, offers an exception, for the col- 
ors of the female, compared with those of the male, are 
‘^moins apparentes, le fauve 6tant plus terne, le blanc 
moins pnr, les raiea ay ant moins do largeur et les taches 

moins de diamistre.” The sexes of the allied J^ells mltls 
■# 

also differ, but even in a less degree, the general hues of 
the female being rather paler than in the male, vdth. the 
spots less black. The marine Caraivora or Seals, on the 
other hand, sometimes differ considerably in color, and 
they present, as we have already seen, otlier remarkable 
sexual differences. Thus the male of the Otaria niffres- 
cens of the southern hemisphere is of a rich brown sliade 
above ; while the female, who aecpnres her adult tints 
earlier in life than the male, is dark gray above, the young 
of both sexes being of a very deep chocolate color. The 
male of the norihem Phoca Groenlcmdica is tawny gray, 
with a curious saddle-shaped dark mark on the back; the 
female is much smaller, and has a very different appear- 
ance, being “ dull white or yellowish straw-color, with a 

20 'Ajinala and of Nat. Hist.' Noy. 1B6V, p. 32S. On tlie Mm 
Desmareat, * Maninialogic,’ p, 304. 

“ J. A. Allen, in ‘ Bulletin of Mub. Cotnp. Zoolog, of Cambridge, Uni- 
ted States,^ 1869, p. 207. 

23 Dosinarest, ‘ Mamin alogie/ 1820, p. 22S. On Renggor, 

ibid. a. 194. 
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tawny liue on the back;” the young at first arc pure 
white, and can “hardly be distinguislied among the icy 
hummocks and snow, their color thus acting as a protec- 
tion.”” 

With Rummants sexual differences of color occur more 
commonly than in any otlier order. A difference of this 
kind is general with the Strepsicerene antelopes ; thus the 
male nilghaii {Portax pi<itd) is bliiisb-gray and much 
darker than the female, with the square white patch on 
the throat, the white marks on the fetlocks, and the black 
spots on the ears, all much more distinct. We liave seen 
that in this species the crests and tufts of hair are likewise 
more developed in the male than in the hornless female. 
Tlie male, as I am informed by BIr. Blyth, without shed- 
ding his hair, periodically becomes darker during the 
breeding-season. Young males cannot be distinguished 
fi'om young females until above twelve months old ; and 
if the male is emasculated before this period, he never, 
according to the same authority, changes color. TJie im- 
portance of this latter fact, as distinctive of sexual color- 
ing, becomes obvious, when we bear” that neither the red 
summer-coat nor the blue winter-coat of the Virginian deer 
is at all affected by emasculation. With most or all of 
the highly-ornamented species of Tragelaphus the males 
are darker than the hornless females, and their crests of 
hair are more fully developed. In the male of that mag- 
nificent antelope, the Perbyan Eiand^ the body is redder, 
the whole neck much blacker, and the w^hite band which 
separates these colors, broader, than in the female. In 
the Cape Eland also, the male is slightly darker than the 
female.®'* 

Dr. Hurie on the Otaria, * Proc. Zool Soe.’ p. lOS. Mu K. 
Brown, on the R Grocniandzea, ibid. 18S8, p. 417. See also on the colors 
of seals, Deamarest, ibid. pp. 243, 249. 

Judj^e Caton, in 'Trans. Ottawa Aead. of Nat. Sciences/ 18(»8, p, 4. 

Dr. Gray, 'Cat of Miimm, hi Diit. Mils/ i»iiit iii. 18o2, pp. 134-142; 



Chap. XVIIl.] 



ORNAMENTAL COLORS. 



275 



In the Indian Black-Luck bezoartica)^ which Lelonga 
to another tribe of antelopcSj the male is very dark, almost 
hlack; while the hornless female is fawn-colored. We 
luive in this specieSj as Mr. Blyth informB me, an exactly 
parallel series of facts as with the Vortaxpicta, namely, in 
the male periodically changing color during the breeding- 
season, in the effects of emasculation on this change, and 
in the young of both sexes being undistinguishable from 
each other. In the Antilopt niger the male is black, the 
female as well as the young being brown ; in A* sing^sing 
the male is much brighter colored than the hornless female, 
and his cheat and belly are blacker ; in the male camna^ 
the marks and lines which occur on various parts of the 
body are black instead of as in the female brown ; in the 
brindled gnu (yl. gorgon) ‘‘the colors of the male are 
nearly the same as tliose of the female, only deeper and 
of a brijihter hue.’”* Other analogous cases could be 

■O ^ 

added. 

The Banteng bull {Bos aondaicm) of the Malayan 
archipelago is almost black, with white legs and buttocks ; 
the cow is of a bright dun, as are the young males until 
about the age of three years, when they rapidly cliaiige 
color. The emasculated bull reverts to the color of the 
female. The female Kemas goat is paler, and the female 
Capra a^gagrus is said to be more uniformly tinted than 

also Dr. Gray, * Gleaumga from tlie Menagerie of Knowalcy/ m which 
there is a splendid drawing of the Oreaa Derbianus : aee the test on 
Tragelaphus. For the Cape Eland ( Oreas cannxi)^ see Andrew Smith, 
* Zoology of South Africa,^ pis. 41, 42. There arc also many of these 

antelopes in the Zoological Society’s Gardena. 

On the Ant. see * Proc, Zooh Soc,’ 18B0, p. 133. With re- 
spect to an allied apcciefl, in which there is an equal eexual dilfcrence in 
color, see Sir S. Baker, * The Albert Nyatiza,’ 18&G, vol. ii. p. 327. For 
the A. sin^-dng, Gray, ‘ Cat. B. Mas.’ p. 100. Desmarest, * Mamumlogie,’ 
p, 468, on the A. caama. Andrew Smith, ‘Zoology of South Africa/ on 

the Gim. 
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their respective males. Deer rarely present any sexual 
dillereiices in color. Judge Caton, however, informs me 
that with the males of the Wapiti deer 
sis) the iieckj belly, and legs, are much darker than the 
same parts in the female ; hut during the winter the darker 
tints gnldually fade away and disappear. I may lierc 
mention that Judge Catoii has in his park three races of 
the Virginian deer, which differ slightly in color, hut tlie 
differences are almost exclusively confined to the blue 

j so that this case may be com- 
pared with tliose given in a previous chapter of closely- 
allied or representative species of birds which differ from 
each other only in their nuptial plumage,"^^ The females 
of Cervus 2^<^dudosus of South America, as well as tlie 
young of both sexes, do not ]>osses8 the black stripes on 
the nose, and the blackigh-hrown line on the breast which 
characterize the adult males.^® Lastly, the mature male 
ot the beautifully colored and spotted Axis deer is con- 
siderably darker, as I am hifornied by Mv. Blyth, than 

the female 5 and this hue the castrated male never ac- 
quires. 

The last Order which we have to consider— for I am 
not avrare that sexual differences in color occur in the 
other mammalian groups— :s that of the Primates. Tlie 
male of the Zemur maemo is coal-black, while the female 
is reddish-yellow, but highly variable in color.'* Of the 
Qiiadmmana of the Kew World, the females and young 
of Mr/cetes caraya are gray ish-yd low and alike ; in the 

‘Ottawa Academy of Sciences/ May 21, 186S, pp. 3, 5. 

S. Miiller, on the Eanteng, ‘ Zoog, Indiaehen Archipcl’ 1839-1844, 
tab. 36 i Bcc also Radeft, aa quoted by Mr. Blyth, m ‘ Land and Water/ 
1867, p. 476. On goats, Br. Gray, ‘ Cat. Brit. Mus.’ p. 146 ; DesmareBt, 

* Mammalogie,* p. 482. On the Cervm paludmu^^ Rengger, ibid, b, 346. 

Sclater, ‘ Proc. ZooV SocJ 1866, p. L The same fact lias ut^o been 
fully aacertaiued by MM. Pollen and Van Dam. 
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secoud year tlie young male becomes reddish-brown, in 
the tliird year black, excepting the stomacli, which, how- 
ever, becomes quite black in the fourth or Hftli year. There 
is also a strongly-marked diflercuce in color between tlie 
sexes in Mijcetes senicul-us and Ceius capucimts; the yoniKT 
of the former and I believe of the latter species res'embliiig 
the tcmales. VV ith J*itheci<i l&iicoccphald the young like- 
wise resemble the females, which are brownish-black above 
and light rusty-red beneath, the adult males being black. 
Tlie ruff of hair round the face of Stales tncir<jin.citvs is 
tinted yellow in the male and white in the female. Turn- 
ing to the Old W orld, the males of Ifylobates kooloch are 
always black, with the exception of a white band over tlie 
brows; the females vary from -whity-brown to a dark 
tint mixed with black, but arc never wholly black. ''' In 
the beautiful Cercopithecus IMana the head of tlie adult 
male is of an intense black, while that of the female is dark 
gray ; in the former the fur between the thiglis is of an 
elegant fawn-color, in the latter it is paler. In the equally 
beautiful and curious mustache monkey [Gtreopitheous 
cepJnu^) the only difference between the sexes is that the 
tail of the male is chcstnnt and that of the female gray ; 
but 11 r. Bartlett informs me that all the hues become 
more strongly pronounced in the male when adult, ^viiile 
in the female they remain as they were during youth. 
According to the colored figures given hy Solomon M^llerj 
the male of Semnopithecus chrysomekis is nearly hlack, 
the female being pale brov^ii. In the Ct^rco2nthecus cyno- 
surus and gmeo-viridis one part of the body which is con- 
fined to the male sex is of the most brilliant bine or greeiij 



“On Mycclca^ Renggorj ibkf &. 14^ and Brelinit * Jllustrirtcjji Tlikr- 
kbcTi/ B. i, B, 107. On Atfiles, Dcsmi:rest, ^ Mainnwilogie/ p. 70. 
Oti Hylobiika, ^ hand and Wat«V p. 1S5- On the Serano- 

pilhecu^, S* Miiller, ^ Znog. Aicliipd/ tab. i. 
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and contrasts strikingly with the naked skin on the hinder 
part of the body, which is vivid red. 

Lastly, in the Baboon family, the adult male of Cyno- 
eephaltis hamadri/as differs froEn the female not only by 
his immense mane, but slightly in the color of the hair 
and of the naked callosities. In the drill ( Cynocephalm 
ieiicophceus) the females and young are much paler- 
colored, with less green, than the adult males. Ko 
other member of the whole class of mammals is colored 
ill so extraordinary a manner as the adult male mandrill 
( O^noeepheUus mormon)^ The face at this age becomes 
of a fine blue, writh the ridge and tip of the nose of the 
most brilliant red. According to some authors, the face 
is also marked wdth whitish stripes, and is shaded in parts 
with black, but the colors appear to be variable. On the 
forehead there is a crest of hair, and on the chin a yellow 
beard. Toutes les parties superieures de leurs cuisses et 
le grand espace nu de leurs fesses sont 6galement colores 
dll rouge le plus vif, avec iin melange de bleu qui ne 
manque rcellement pas d’el4gance.’’ When the animal 
is excited all the naked parts become much more vividly 
tinted. Several authors have used the strongest expres- 
sions in describing these resplendent colors, which they 
compare with those of the most brilliant birds. Another 
most remarkable peculiarity is that when the great ca- 
nine teeth are fully developed, immense protuberances of 
bone are formed on each cheek, which are deeply fur 
rowed longitudinally, and the naked skin over them is 
brilliantly colored, as just described. (Fig. 67.) In the 
adult females and in the young of both sexes these protu- 
berances are scarcely perceptible; and the naked parts 
are much leas brightly colored, the face being almost 

Gervaia, ‘Iliat Nat. doa Mamimfbres/ 1864, p. 103. Fig^ircs are 
given of the skull of the male. Desmarest, ^ JUammalogle,^ p, 
GcolFroy St.^Iilaire and F. Cuvier, Nat. ties MauimJ 1824, tom. L 




Fio- G7.— Elcfld of maltJ Mandrin (from Ocryaia ' liiaL Nat dea 

greater degree from the yoimg of both sexes. But as a 
reversed style of coloring is charactei'istic of the two 
sexes witli some few birds, so tviih the lihesus monkey 
{^facaclfs rhesm) the female d jus a targe surface of iiake<l 
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black, tinged with blue. In the adult female, however, 

the nose at certain regular intervals of time becomes 
tinted with red* 

I 

In all the cases hitherto given the male is more strong- 
ly or brightly colored than the female, and diliers in a 
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ekin round the tail, of a brilliant carmine red, which pe- 
riodically becomes, as I was assured by the keepers in the 
Zoological Gardens, even more vivid, and her face is also 
pale red. On the other hand, with the adult male and with 
the young of both sexes, as I saw in the Gardens, neither 
the naked skin at the posterior end of the body, nor the 
face, shows a trace of red. It appears, however, from some 
published accounts, that the male docs occasionally, or 
duriii”- certain seasons, exhibit some traces of the red- 
Although he is thus less ornamented than the female, yet 
in the larger size of his body, larger canine teeth, more 
developed v^hiskers, more prominent superciliary ridges, 
he follows the common rule of the male excelling the 

female, 

I have now given all the cases known to me of a dif- 
ference ill color between the sexes of mammals. The 
colors of the female either do not differ in a siiflicient 
degree from those of the male, or are not of a suitable 
niiture to afford her protection, and therefore cannot be 
explained on this principle. In some, perhaps in many 
cases, tlie differences may be the result of variations con- 
fined to one sex and transmitted to the same sex, without 
any good having been thus gained, and therefore without 
the aid of selection. We have instances of this kind with 
our domesticated animals, as in the males of certain cats 
being: rurtv^red, while the females are tortoise-shell col- 

O *1 7 

ored, Analocroiis cases occur under nature : Mr, Bartlett 
has seen many black varieties of the jaguar, leopard, vul- 
pine, phal anger, and wombat; and he is certain that all, 
or nearly all, were males. On the other hand, both sexes 
of wolvcb, foxes, and apparently of American squirrels, 
arc occasionally horn black. Hence it is quite possible 
that with some mammals the hlackness of the males, es- 
iiecially when this color is congenital, may simply be the 
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result, without the ahl of selection, of one or more varia- 
tions having occurred, wliich from the first were sexually 
liimtcil in their transmissioii. Nevcrthek'8.s, it can hardly 
he admitted that the diversified, vivid, and contrasted col- 
ors of certain qnadnipeds, for instance, of the ahove-mcn- 
tioncd monkeys and antelopes, can thus he accounted for. 
We should bear in mind tliat these colors do not a{ipear 
m the male at birth, as in the ease of most ordinary va- 
riations, but only at or near maturity ; and that, unlike 
ordinaiy variations, if the male he emasculated, they 
never appear or subsequently disappear. It is on the 
wliole a much more probable conclusion that the strong- 
ly-marked colors and other ornamental characters of 
male quadrupeds are beneficial to them in their rivalry 
with otlicr males, and have consequently been acquired 
through sexual selection. The probability of this view is 
strengthened by the differences in color between the sexes 
occurring almost exclusively, as may be observed by 
going through the previous details, in those groups and 
sub-groups of mammals which present otlier and distinct 
secoudaiy sexual characters ; these being likewise due to 
the action of sexual selection. 

Quadrupeds manifestly take notice of color. Sir S. 
Baker repeatedly observed that the African elephant and 
rhinoceros attacked with special fury white or gray horses. 
1 have elsewhere showm that half-wild horses apparently 
jirefer pairing with those of the same color, and that herds 
of falloAV-deer of a different color, thougli living together, 
have long kept distinct. It is a more significant fact that 
a female zebra woidd not admit the addresses of a male 
ass until be was painted so as to resemble a zebra, and 
then, as John Hunter rem.arks, “she received him very 
readily. In this curious fact, tve have instinct excited by 

‘The Variation of Animals and Plants under Domestication,' 1808, 
tol. ii. pp. 102, 103. 



283 



SEXUAL SELECTION: MAMMALS. 



[PAftT II. 



mere color, which had bo strong an effect as to get the 
better of every thing else. But the male did not require 
tills, tlie female being an annual somewhat similar to him- 
self, was sufficient to rouse him:’’ 

111 an early chapter we have seen that the mental 
powers of the higher animals do not differ in kind, though 
so greatly in degree, from the corresponding powers of man, 
especially of the lower and barbarous races 5 and it would 
appear that even their taste for the beautiful is not widely 
different from that of the Quadrumaiia. As the negro of 
Africa raises the flesh on his face into parallel ridges “or 
cicatrices, high above the natural surface, which unsight- 
ly deformities are considered great personal attractions ” 

— as negroes, as well as savages in many parts of the 
world, paint their faces with red, blue, white, or black bars 
—so the male mandrill of Africa appears to have acquired 
his deeply-furrowed and gaudily-colored face from having 
been thus rendered attractive to the female. Xo doubt it 
Ls to us a most grotesque notion that the posterior end of 
the body should have been colored for the sake of orna- 
ment even more brilliantly than the face ; but this is really 
not more strange than that the tails of many birds should 
have been especially decorated. 

With mammals we do not at present possess any evi- 
dence that the males take pains to display their charms 
before the female ; and the elaborate manner in which this 
is performed by male birds, is the strongest argument in 
favor of the belief that the females admire, or are excit- 
ed by, the ornaments and colors displayed before them. 
There is, however, a striking parallelism betw^een mam- 
mals and birds in all their secondary sexual characters, 
namely, in their weapons for fighting with rival males, in 

S3 * Essays and Observations by J. Hunter,* edited by Ovven, I SO I, 
voL i. p. 194. 

w Sir 8. Baker, ^ The Nile Tributaries of Abyssinift/ 
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their ornamental appendages, and in tlicir colors. In both 
classes, when the male differ.? from the female, the young 
of both sexes almost always resemble each other, and in a 
large majority of cases resemble the adult female. In both 
classes the male assumes the characters proper to his sex 
shortly before the age for reproduction ; if emasculated 
he either never acquires such characters or subsequently 
loses them. In both classes the change of color is soine- 
tiincs seasonal, and the tints of the naked parts sometimes 
become more vivid during the act of courtship. In both 
classes the male is almost always more vividly or strongly 
colored than the female, and is ornamented with larger 
crests either of hair or feathers, or other appendages. In 
a few exceptional cases the female in both classes is more 
ornamented than the male. With many mammals, 
and at least in the case of one bird, the male is more odor- 
iferous than the female. In both classes the voice of the 
male is more powerful than that of the female. Consider- 
ing this parallelism there can he little dcubt that the same 
cause, whatever it may be, has acted on mammals and 
birds ; and the result, as far as ornamental characters are 
concerned, may safely be attributed, as it appears to me, 
to the long-continued preference of the individuals of one 
sex for certain individuals of the opposite sex, combined 
with their success in leaving a larger number of offspring 
to inherit their superior attractions. 

Fjqual Transmission of Ornamental (Jharaeters to both 
Sexes . — With many birds, ornaments, which analogy leads 
us to believe were primarily acquired by the males, have 
been transmitted equally, or almost equally, to both sexes ; 
and we may now inquire how far tliis view may be ex- 
tended to mammals. Witli .a considerable number of spe- 
cies, especially the smaller kinds, both sexes have been 
colored, independently of sexual selection, for the sake of 
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protection; but not, as far as I can jiulgo, in m many 
cases, nor in nearly so striking a manner as in most of the 
lower classes, Audubon remarks that he often mistook 
the musk-rat,®^ while sitting on the banka of a muddy 
stream, for a clod of eartli, so complete was the resem- 
hlanee. The hare on her form is a familiar instance of 
concealment through color; yet this principle partly fails 
in a closely-allied species, namely, the rahhit^ for, as this 
animal runs to its hurrow, it is made conspicuous to the 
sportsman and no doubt to all beasts of prey, by its up- 
turned pure-w3iite tail. No one has ever doubted that the 
quadrupeds which inhabit snow-clad regions have been 
reudered white to protect them from their enemies, or to 
favor their stealing on their prey* In regions where snow 
never lies long on the ground a wliite coat would be inju- 
nous ; consequently species thus colored are extremely 
rare in the hotter parts of the world. It deserves notice 
that many quadrupeds, mliahitiiig moderately cold regions^ 
although they do not assume a white winter dress, become 
paler during this season ; and this apparently is the direct 
result of the conditions to which they have long been ex- 
posed. Pallas states that in Siberia a change of this na- 
ture occurs with the wolf, two species of 3Tustela, the do- 
mestic horse, the ^qims hemiomts^ the domestic cow, two 
species of antelopes, the musk-deer, tlie roe, the elk, and 
reindeer. The roe, for instance, has a red summer and a 
grayish- wliite winter coat ; and the latter may periiaps 
serve as a protection to the animal while wandering 
through the leafless thickets, spnnkled with snow and 
lioar-frost. If the above-named animals were gradually 
to extend their range into regions perpetually covered 

J*%er ztbefhicu^f Audubon and Bacbiuan, * The Quadnipeda ot Noilh 
America,^ 1846, p. 109. 

3s spccica Qimdrupedum e Glirhim ordine/ 1W8, p, ‘7. Wliat 

1 have ealled the roe is the Cupwlus Sibiric^s mbecaudatm of Pallas, 
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witli snow, the pale winter coats would prohaldy Le ren- 
dered, through natural selection, w'liiter and whiter hy de- 
grees, until they become as white as snow. 

Altliougli wc must admit that many (piadrupeds have 




Fig. 6B.— TracclapliUR Rcriptus^ Dials (from the Knowsley Menagerie). 



recciyed their present tints as a protectionj yet a host 
of species the colors are far too conspiciimis and too siii' 
gularly arranged to allow us to suppose that they serve 
for this purpose. We may take as an illustration certahi 
antelopes : when wc see that the square white j>atcli on 
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the throat, the white marks on the fetlocks, and the roiiml 
black spots on the ears, are all more distinct in the male 
of tlie J^ortax picta^ than in the female^ — when we see tliat 
the colors are more vivid, that the narrow white lines on 
the flank and the broad white bar on the shoulder arc 




Pio. flft.— Damalis py^ar^a, male (from the Knows! ey Menagerie). 

I 

more distinct in the male Oreas Derbyanns than in the fo- 
male — when we see a similar difference between the sexes 
of the curiously ornamented Tragelaphtts senptm (Fiw. 
(58)— we may conclude that tliese colors and various 
marks have been at least intensified through sexual selec- 
tion. It is inconceivable that such colors and marks can 
be of any direct or ordinary service to these animals ; and 
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as they have almost certainly been intensified through 
sexual eelectioUj it is probable that tiiey were originally 
gained through this same process, and then partially 
transferred to the females. If this view be admitted, 
there can be little doubt that the equally singular colors 
and marks of many other antelopes, though common to 
both sexes, have been gained and transmitted in a like 
manner. Both sexes, for instance, of the Koodoo {Strep- 
sieeros JCudu^ Fig. 62) have narrow white vertical lines on 
their hinder flanks, and an elegant angular white mark on 
their foreheads. Both sexes in the genus Damalis are very 
oddly colored ; in 2?, pygarga the back and neck are pur- 
plish-red, shading on the flanks into black, and abruptly 
separated from the white belly and a large white space on 
the buttocks \ the head is still more oddly colored, a large 
oblong white mask, narrowly edged with black, covers the 
face up to the eyes (Fig. 69) ; there are three white stripes 
on the forehead, and the ears are marked with white. 
The fawns of this species are of a uniform pale yellowish- 
brown, In Damalis albifrons the coloring of the head 
differs from that in the last species in a single white stripe 
replacing the three stripes, and in the ears being almost 
wholly white. After having studied to the best of my 
ability the sexual differences of animals belonging to all 
classes, I cannot avoid the conclusion that the curiously- 
arranged colors of many antelopes, though common to 
both sexes, are the result of sexual selection primarily ap- 
plied to the male. 

The same conclusion may perhaps be extended to the 
tiger, one of the most beautiful animals in the world, the 
sexes of which cannot be distinguished by color, even by 
the dealers in wild beasts. Mr. Wallace believes that 

See the fine plates in A. Stnith^a * Zoology of South Africa,’ anii Dn 
Gray’s ‘ Gleanings from the Menagerie of Koowsley.’ 

" * Westmmstcr Review,* July 1, 18C7, p. 5, 
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tlie striped coat of tire tiger so assimilates with the ver- 
tical stems of the bamboo, as to assist greatly In coiiccal- 
hig him from ids approaching prey.’^ But this view does 
not appear to me satisfactory. We have some slight evi- 
dence that his hcaiity may be due to sexual selection j for 
in two species of Felis analogous marks and colors are 
rather brijjliter in the male than in the female. The Zebra 
is conspicuously striped, and stripes on the open plains of 
South Africa cannot afibrd any protection* Burchell®“ in 
describing a herd says, “Their sleek ribs glistened in tlie 
sun, and the brightness and regularity of their striped 
coats presented a picture of extraordinaiy beauty, in which 
probably they are not surpassed by any other quadruped,^’ 
Here we have no evidence of sexual selection, as through* 
out the whole group of the Equidie, tlie sexes are identical 
in color, Nevertheless, he who attributes the white and 
dark vertical stripes on the flanks of various antelopes to 
sexual selection, will probably extend the same view to 
the Royal Tiger and beautiful Zebra. 

We have seen in a former chapter that when young 
animals belonging to any class follow nearly the same 
habits of life with their parents, and yet are colored in a 
dift'erent manner, it may be inferred that they liave re- 
tained the coloring of some ancient and extinct progeni- 
tor, In the family of pigs, and in the genus Tapir, the 
young arc marked with longitudinal stripes, and thus 
differ from every existing adult species in these two 
groups. With many kinds of deer the young are marked 
with elegant white spots, of which their parents exhibit 
not a trace. A graduated series can be followed from the 
Axis deer, both sexes of which at all ages and during ail 
seasons are beautifully spotted (the male being rather 
more strongly colored than the female) — to species in 
which neither the old nor the young are spotted. I will 

^ * Travels in South Africa,* 1824, vol u. p, 3L5. 
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specify some of the steps in this series. The Mantchuiian 
deer {Gervm Mimtchuricus) is spotted during the whole 
year, but the spots arc much plainer, as I have seen in the 
Zoological Gardens, during the summer, when the gen- 
eral color of the coat is lighter than during the winter, 
when the general color is darker and the horns are fully 
developed* In the hog-deer (Hyelap^ms poremus) tlie 
spots are extremely conspicuous during the summer Tvhen 
the coat is reddish-brown, but quite disappear during the 
winter when the coat is brown." lu both these species 
the young are spotted. In the Virginian deer the young 
are likewise spotted, and about five per cent, of the adult 
animals living in Judge Caton’s park, as I ara informed 
by him, temporarily exhibit at the period when the red 
summer-coat is being replaced by the bluish winter-coat, 
a row of spots on each flank, which are always the same 
in number, though very variable in distinctness. From 
this condition there is but a very small step to tlie com- 
plete absence of spots at all seasons in the adults ; and 
lastly, to their absence at all ages, as occurs with certain 
species* From the existence of this perfect series, and 
more especially from the fawns of so many species being 
spotted, we may conclude that the now living members 
of the deer family are the descendants of some ancient 
species which, like the Axis deer, w^as spotted at all ages 
and seasons* A still more ancient progenitor probably 
resembled to a certain extent the Ifpomoschm aquatic^/s 
— for this animal is spotted, and the hornless males have 
large exserted canine teeth, of which some few true deer 
still retain rudiments. It offers, also, one of those inter- 
esting cases of a form linking together two groups, as it is 

Dr* ‘ GleauiDgs from the Menagerie of Knowgley/ p. 64* 31 r. 
Blyth, in apeaking Laud and 186&, p. 42) of the bog-deer of 

Ceylon, says it ia more brightly spotted with white than the ccutmion hog- 
dfter, at the scflson when it renews its home* 

32 
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intermediate hi certain osteological characters betTfeen 
the pachyderms and ruminants, which were formerly 

thought to be quite distinct." 

A. curious ditficulty hero arises. If wc admit that col* 
ored spots and stripes have been acquired as ornaments, 
how comes it that so many existing deer, the descendants 
of an aboriginally spotted animal, and all the species of 
pigs and tapirs, the descendants of an aboriginally striped 
animal, have lost in their adult state their former orna^ 
raents ? I cannot satisfactorily answer this question. W e 
may feel nearly sure that the spots and stripes disap- 
peared in the progenitors of onr existing species at or near 
maturity, so that they were retained by the young, and, 
owing to the law of inheritance at corresponding ages, by 
the young of all succeeding generations. It may have 
been a great advantage to the lion and puma, from the 
open nature of the localities which they commonly haunt, 
to have lost their stripes, and to have been thus rendered 
less conspicuous to their prey ; and if the successive vari- 
ations, by which this end was gained, occun-ed rather late 
in life, the young would have retained their stripes, as we 
know to be the case. In regard to deer, pigs, and tapirs, 
Fritz Midler has suggested to me that these animals, by 
the removal through natural selection of their spots or 
stripes, would have been less easily seen by their enemies ; 
and they would have especially required this protection, 
as soon as the carnivora increased in size and number 
during the Tertiary periods. This may be the true ex- 
planation, but it is rather strange that the young should 
not have been equally well protected, and still more 
strange that with some species the adults should have 
retained their spots, either partially or completely, during 
part of the year. We know, though we cannot explain 

Falconer and Cautley, ‘ Froc» Geolog, Soo.' 1843 1 and Falconer- a 
Pal. Memoira/ voL i. p. 196, 
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the caiise, that when the domestic ass varieB and becomes 
reddish-browm, gray or l>lack, the stripee on the shoulders 
and even on the spine frcquetitly disappear. Very few 
horses, except dun-colored kinds^ exhibit stripes on any 
part of tlicir bodies, yet we have good reason to believe 
that the aboriginal horse was striped on the legs and spine, 
and probably on the shoulders/® Hence the disappear- 
ance of the spots and stripes in our adult existing deer, 
pigs, and tapirs, may be due to a change in the general 
color of their coats 5 but whether this change was effected 
through sexual or natural selection, or was due to tlie di- 
rect action of the conditions of life, or some other unknown 
cause, it is impossible to decide. An observation made by 
Mr, Sclater well illustrates our ignorance of the laws which 
regulate the appearance and disappearance of stripes; 
tlie species of Asinus which inhabit the Asiatic conti- 
nent are destitute of stripes, not having even the cross 
shoulder-stripe, while those which inhabit Africa are con- 
spicuously striped, with the partial exception of A. ta^nio- 

which has only the cross shoulder-stripe and generally 
some faint bars on the legs ; and this species inhabits the al- 
most intennediate region of Upper Egypt and Abyssinia/® 

Quadrumana.—BQfor^ wo conclude, it will be advisa- 
ble to add a few remarks to those already given 011 the 
ornamental characters of monkeys. In most of the spe- 
cies tlic sexes resemble each other in color, but in some, 
as we have seen, the males differ from the females, espe- 
cially in the color of the naked parts of the skin, in the 
development of the beard, whiskers, and maiie. Many 
species are colored either in so extraordinary or beautiful 

* The Variation of Animals aud Plants under Domestication/ 1808, 
vol. i. pp. Gl-64. 

^ *Proc. Zool. Soc/ 1862, p, 164. See, also, Dr, llartmam], *Auil 
d. Laudw,* Dch xliii, a. 222. 
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a manner^ and are furnished with such curious and elegant 
crests of hair, that we can hardly avoid looking at these 
characters as having been gained for the sake of orna- 
ment. The accompanying figures (Figs, 70 to 74) serve 



't 

I 




Fia. 70^ — Head of SemnoplthecuH mbiennduft* This and the followingr dffurea 
(fh)m Ptof OerraiB) are given to atiow the odd airangemeiit and develop- 
meut of the hair on the head^ 

to show the arrangemeiit of the hair on the face and head 
in several species. It is scarcely conceivable that these 
crests of hair and strongly-contrasted colors of the fur 
and skin can be the result of mere variability without the 
aid of selection ; and it is inconceivable that they can be 
of any ordinary use to these animals^ If so, they have 
probably been gained through sexual selection, though 
transmitted equally, or almost equally, to both sexes. 
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With many of the Quadrumanaj >vo have additional evi- 
dence of the action of sexual Belcction in the greater eize 
and strength of tlie males, and in the greater development 
of their canine teeth, in comparison with the females. 




Fio 71. — Head of ScmuopithccnB comatna. Fw. TSJ.— Head of CebuB eapndriae. 




Fiq. 7S.— Head of Atelee marffinatofi. Fig. 74.— Head of Cehua velleroBaB. 



^With respect to the strange manner in which hoth 
sexes of some species are colored, and of the beauty of 
others, a few instances wdll suffice. Tlie face of the Cer^ 
copithecus petaurista (Fig. V5) is black, the whiskers and 
beard being white, wdth a defined, round, white spot on 
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tlui Host', c^overod with sliort wliitc Imirj tv hkdi gives to 
the animal an almost ludicrous aspect. Tlie iSemnojdther 



Fro. T5.-^\^rcopittiGcu0 petattripta (ft om BrtshDi). 
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cu-8 frontatm likewise has a hlackish face with a long 
black board, and a large naked spot on the forehead of a 
bluish-white color. The face of Macaam Imiotus is dirty 
flesh-colored, with a defined red spot on each cheek. The 
appearance of Cercocebus ^thiops is grotesque, with its 
black face, white wMskers and collar, chestnut head, and a 
large naked white spot over each eyelid* In very many 
species, the beard, whiskers, and crests of liair round the 
face, are of a different color from the rest of the head, 
and, when different; are always of a lighter tint/* being 
often pure white, sometimes bright yellow, or reddish* 
The whole £ice of the South- American Srachyurus 
is of a “ glowing scarlet hue ; ” but this color does not 
appear uzitil the animal is nearly mature**'^ The naked 
skin of the face differs wonderfully in color in the various 
species. It is often browm or flesh-color, wdth parts per- 
fectly white, and often as black as that of the most sooty 
negro. In the Brachyurus, the scarlet tint is brighter 
than that of the most blusliing Caucasian damsel. It is 
sometimes more distinctly orange than in any Mongolian, 
and in several species it is blue, passing into violet or 
gray. In all the species known to Mr. Bartlett, in which 
the adults of both sexes have strongly-colored faces, the 
colors are dull or absent during early youth. This like- 
wise holds good with the Mandrill and Rhesus, in wiiich 
the face and the posterior parts of the body are brilliantly 
colored in one sex alone* In these latter cases we have 
every reason to believe that the colors %vere acquired 
through sexual selection; and we are naturally led to 
extend the same view to the foregoing species, though 

** I observed this fact in the Zoological Gardens ; and numeroua 
cases mav be seen in the colored plates in Geoffroj St. -Hilaire and U 
Cuvier, * Hist. Nat. dcs Mamraif tires, ^ tora. i. 1824, 

Cate,'!* ‘The Naturalist on the Amazons,' 186S, voL iL p. 310. 
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both sexes when adult have their faces colored in the 
same manner* 

Although, according to our taste, many kinds of mon- 
keys are far from beautiful, other species are universally 
admired for their elegant appearance and bright colors. 
The Semnopithecus nemceu^^ though peculiarly colored, is 
described as extremely pretty ; the orange-tinted face is 
surrounded by long whiskers of glossy whiteness, with a 
line of chestnut red over the eyebrows; the fur on the 
back is of a delicate gray, with a square patch on the 
loins, the tail and the forearms all of a pure white; a 
gorget of chestnut surmounts the chest ; the hind-thighs 
are black, with the legs chestnut red* I will mention only 
two other monkeys on account of their beauty ; and I 
have selected these as they present slight sexual differ- 
ences in color, which renders it in some degree probable 
that both sexes owe their elegant appearance to sexual 
selection. In the mustache-monkey (Cereopitkeeus ce- 
phus), the general color of the fur is mottled greenish, 
with the throat white ; in the male the end of the tail is 
ciiestnut ; but the face is ttie most ornamented part, the 
skin beiog chiefly blnish-gray, shading into a blackish 
tint beneath the eyes, with the upper lip of a delicate 
blue, clothed on the lower edge with a thin black mus- 
tache; the whiskers are orange- colored, with the upper 
part black, forming a band which extends backward to 
the ears, the latter being clothed with whitish hairs. In 
tlic Zoological Society’s Gardens I have often overheard 
visitors admiring the beauty of another monkey, deserv- 
edly called Cercopithecus JDiana (Fig* 76); the general 
color of the fur is gray ; the chest and inner surface of 
the fore-legs are white ; a large triangular, defined space 
on the hinder part of the back is rich chestnut ; in the 
male the inner sides of the thighs and the abdomen are 
delicate fawn-colored, and the top of the head is black ; 
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the face and ears are intensely black, finely contrasted 
with a white transverse crest over the eyebroAve and with 




FlQ. 7a— CercopUbcciiB Diana (frum nr^jlira). 



a long wliite peaked beard, of -which the basal portion is 
black.- 

■‘o I have seen moat of the above-named monkeys in the Zoological 
fJoeiely’a Gardens. The description of the Semnopitheent lUtutFus ia taken 
I'rom Mr. W. C. .Martin’s ‘Nat. Hist, of Mammalia,’ 184!, p. 460; see 
also pp. 475^ £23, 
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In these and many other monkeys, the beauty and 
singular arrangement of their colors, and still more the 
diversified and elegant arrangement of the crests and 
tufts of hair on their heads, force the conviction on my 
mind that these characters have been acquired through 
sesual selection exclusively as ornaments. 

Summary , — The law of battle for the possession of the 
female appears to-* prevail throughout the whole great 
class of mammals* Most naturalists will admit that the 
greajer size, strength, courage, and- pugnacity of the male, 
bis special weapons of offence, as well as his special means 
of defenee, have all been acquired or modified through 
that form of selection which I have called sexual selec- 
tion, This docs not depend on any superiority in tlie 
general struggle for life, hut on certain individuals of one 
Bex, generally the male sex, having been successful in 
conquering other males, and on their having left a larger 
number of offspring to inherit their superiority, than the 
less successful males. 

There is another and more peaceful kind of contest, 
in which the males endeavor to excite or allure the fe- 
males by various charms. This may be effected by the 
powerful odors emitted by the males during the breeding- 
season ; the odoriferous glands having been acquired 
through Bexiial selection. Whetlier the same view can 
be extended to the voice is douhtfuL for the vocal organa 
of the males may liave been strengthened by use during 
maturity, under the powerful excitements of love, jealousy, 
or rage, and transmitted to the same sex. Various crests, 
tufts, and mantles of hair, which are either confined to 
the male, or are more developed in this sex than in tlie 
females, seem in most cases to be 'merely ornamental, 
tliough they sometimes serve as a defence* against rival 
males* There is even reason to suspect that the brand i- 



Crap, XVIII,] 



SUMMARY. 



290 



ing horns of stags, and the elegant horns of certain ante- 
lopes, though properly serving as weapons of offence or 
of defence, liave been partly modified for the sake of oraa- 
meiit. 

When the male differs in color from the female, he gen- 
erally exhibits darker and more strongly-contrasted tints. 
We do not in this class meet with the splendid red, blue, 
yellow, and green colors, so common with male birds and 
many other animals. The naked' parts, however, of cer- 
tain Quadrumaiia must be excepted ; for such parts, often 
oddly situated, are colored in some species in the most 
brilliant manner. The colors of the male in otlicr eases 
may be due to simple variation, without the aid of selec- 
tion. But when the colors are diversified and strongly- 
pronomiced, when they arc not developed until near ma- 
turity, and when they are lost after emasculation, we can 
liardly avoid the conclusion that they Eiave been acquired 
through sexual selection for tlic sake of ornament, and 
have been transmitted exclusively, or almost exclusively, 
to the same sex. When both sexes arc colored in the 
same manner, and the colors arc conspicuous or curiously 
arranged, without being of the least apparent use as a pro- 
tection, and especially when they are associated wnth va- 
rious other ornamental appendages, we are led by anal- 
ogy to the same conclusion, namely, that they have been 
acquired through sexual selection, although transmitted 
to both sexes. That conspicuous and diversified colors, 
whether confined to the males or common to both sexes, 
are as a general rule associated in the same groups and 
subgroups with other secondary sexual characters, serv- 
ing for "war or for ornament, wdll be found to hold good 
if w^e look back to the various cases given in this and the 
last chapter. 

The law of the equal transmission of characters to 
both sexes, as far as color and other ornameuts are con- 
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cerned, has prevailed far more extensively with mammals 
than with birds j but in regard to weapons^ such as horns 
and tusks, these have often been transmitted either exchi- 
’sively, or in a much higher degree, to the males than to 
the female* This is a surprising circumstance, for as the 
males generally use their weapons as a defence against 
enemies of all kinds, these weapons would have been of 
service to the females. Their absence in this sex can be 
accounted for, as far as we can see, only by the form of 
, inheritance which has prevailed. Finally, with quadru- 
peds the contest between the individuals of the same sex, 
whether peaceful or bloody, has with the rarest excep- 
tions been confined to the males ; so that these have been 
modified through sexual selection, either for fighting with 
each other or for alluring the opposite sex, far more com- 
monly than the females. 
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CHAPTER XIX* 

Secondary Sexuai, Characters of Man. 

Differoocea between Man and Woman. — Cauaes of ancliDifferenoea and vf 
Certain Characters common to both Sexes. — Law of Battle.— -Diflor- 
encca in Mental Powers— and Voice.— On the Influence of Beaut; in 
determining the Marriages of Mankind,— Attention paid by Savages 
to Ornaments. — Their Ideas of Beauty in Woman. — ^The Tendency 
to exaggerate each Natural Peemliarity. 

With mankind the differences between the sexes are 
greater than in most species of Quadrumana, but not so 
great as in some, for instancej the mandrill. Man on an 
average is considerably taller, heavier^ and stronger than 
woman, with squarer shoulders and more plainly*pro- 
nonneed muscles. Owing to the relation which exists 
between muscular development and the projection of the 
brows, ‘ the superciliary ridge is generally more strongly 
marked in man than in woman. His body, and especially 
his face, is more hairy, and his voice has a different and 
more powerful tone. In certain tribes the women are said, 
whether truly I know not, to differ slightly in tint from 
the men; and with Europeans, the women are perhaps 
the more brightly-colored of the two, as may be seen when 
both sexes have been equally exposed to the weather, 
Man is more courageous, pugnacious, and energetic 
than woman, and has a more inventive genius. His brain 
is absolutely larger, but whether relatively to the larger 

* Schaalf hausen, translation iu ‘ Anthropological Eeviovr,’ Oct. 1808, 
pp. 419, 420, 42T. 
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size of his hocly, in comparison with that of woman, has 
not, I believe, been fully ascertained. In woman the face 
is rounder; the jaws and the base of the skull smaller; 
the outlines of her body rounder, in pai’ts more prominent ; 
and her pelvis is broader than in man;“ but this latter 
character may perhaps be considered rather as a primary 
than a secondary sexual character. She comes to matiirhy 
at an earlier age than man. 

As with animals of all classes, so with man, the dis- 
tinctive characters of the male sex are not fully developed 
until he is nearly mature ; and if emasculated they never 
appear. The beard, for instance, is a secondary sexual 
character, and male children are beardless, though at an 
early age they have abundant hair on their heads. It is 
probably due to the rather late appearance in life of the 
successive variations, by which man acquired his masctiliiie 
characters, that they are transmitted to the male sex alone. 
Male and female children resemble each other closely, like 
the young of so many other animals in which the adult 
sexes dirter ; they likewise resemble the mature female 
much more closely than the mature male. The female, 
however, ultimately assumes certain distinctive characters, 
and in the formation of her skull is said to be interme- 
diate between the child and the man.® Again, as the young 
of closely^allied tliough distinct species do-not differ nearly 
so much from each other as do the adults, so it is witli 
the children of the different races of man. Some have 
even maintained that race-differences cannot be detected 
in the infantile skulk* In regard to color, the new-born 

^ Ecker, translation in * Anthropological Review,’ Oct. 1868, pp. 361- 
366. The comparison of the form of the Bknlli, m men and women ha a 
been followed out with much care hj Welcker. 

^ Eeker and Welcker, ibid. pp. S62, S55 ; Vogt, ‘ Lectures on Mao. 
Eng. trauslat. p. 81. 

^ SohaaifhauBeu, * Authropolog. Review,’ ibid. p. 429. 
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negro child h reddish iint-hrown, which soon becomes 
slaty-gray ; the black color being fully developed within 
a year in the Soudan, but not until three years in Egypt* 
The eyes of tlie negro are at first blue, and the hair chest- 
mit-hrown rather than black, being curled only at the ends* 
The children of the Australians imnied lately after birtlr 
are yellowish-brown, and become dark at a later age. 
Tliose of the Guaranys of Paraguay are wliitisli-yellow, 
hut they acquire in the course of a few weeks the yellow'- 
isli-browui tint of their parents. Similar observations have 
been made in other parts of America.® 

I have specified the foregoing familiar differences be- 
tween the male and female sex in mankind, because they 
are curiously the same as in the Quadrumana, With 
these animals the female is mature at an earlier ajie than 
the male ; at least this is certaifdy the case witli the Cebus 
azarce,^ With most of the species the males are larger 
and much stronger tlmn the females, of wliich fact the 
gorilla offers a WTdhknown instance. Even in so trifling a 
character as the greater prominence of the superciliary 
ridge, tlie males of certain monkeys differ from the fc*- 
males,’ and agree in this respect with mankind* In the 
gorilla and certain other monkeys, the cranium of the 
adult male presents a strongly-marked sagittal crest, which 
is absent in the female ; and Ecker found a trace of a sim- 

* Pruner-Bey, on negro Infanits, aa quoted by Vogt, ‘Lectures on 
Man,’ Eng. translat. 1864, p, 189 : for further facts on negro infants, as 
quoted from tVinterbottora and Camper, ace Lawrence, ‘ Lectures on 
Physiology,' etc. 1822, p. 45 1. Pop the infants of the Guaranys, see 
Rengger, ^ Situgetbicre,' etc. s. 3. Bee also Godron, ‘ De TEspece,' tom. 
ii. 1859, p. 253. Por the Australians, Waitz, ‘ Jntroiluct* to Anthropol- 
ogy,' Eng. tranelat. 1863, p. 99, 

^ Renggcr, ‘ Siiugcthicre,' etc! 1830, s. 49. 

A» ill Macatujt (DesniareBt, ^ Mainmalogie,' p. 65) and m 

/L/ioh<Ues affifk (Geoffroy St-Uilaire and F. Cuvier, ‘lliat. Kat. dea 
Maiiim.' 1824, tom. i. p. 2). 
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liar difference between the two sexes in the Australians- 
With monkeys, when there is any difference in the voice, 
that of the male is more powerful. We have seen that 
certain male monkeys have a well-developed beard, which 
is quite deficient, or much less developed, in the female. 
No instance is known of the beard, whiskers, or mustache 
being larger in a female than in the male monkey. Even 
in the color of the beard there is a curious parallelism 
between man and the Quadrumana, for when in man the 
beard differs in color from the hair of the head, as is often 
the case, it is, I believe, in variably of a lighter tint, heiog 
often reddish. I have observed this fact in England, and 
Dr, Hooker, who attended to this little point for me in 
Russia, found no exception to the rule. In Calcutta, Mr 
J, Scott, of the Botanic Gardens, was so kind as to ob- 
serve witli care the many races of men to be seen there, as 
well as in some other parts of India, namely, two races in 
Sikhim, the Bhoteas, Hindoos, Burmese, and Chinese. 
Although most of these races have very little hair on the 
face, yet he always found that when there was any differ- 
ence in color between t!ie hair of the head and the beard, 
the latter was invariably of a lighter tint. Now with 
monkeys, as has already been stated, the beard frequently 
differs in a striking manner in color from the hair of the 
head, and in such cases it is invariably of a lighter hue, 
being often pure white, sometimes yellow or reddish,* 

® * Anthropologieal Oet. 1S68, p. 35 S. 

^ Mr. Blyth mforma me that he has never seen more than one instance 
of the beard, whiskers, etc., in a monkey becoming white with old age, 
as is so commonly the case with us. This, however, occurred in an aged 
and confined Macacu^ ct/nomofffus^ whose mustaches were “remarkably 
Long and human-hke. Altogether this old monkey presented a ludicrous 
regemblance to one of the reigning monarchs of Europe, after whom he 
was universally nicknamed. In certain races of man the hair on the 
head hardly ever becomes gray ^ thus Mr. D. Forbes has never seen as 
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In regard to the general hairiness of the body, the wom- 
en in all races are less hairy than the meiij and in some 
few Quadrumana the under side of the body of the female 
is less hairy than that of the male/® Lastly, male mon- 
keys, like men, are bolder and fiercer than the females^ 
They lead the troop, and when there is danger come to 
the front. We thus see how close is the parallelism be- 
tween the sexual differences of man and the Quadrumana, 
With some few species, however, as with certain baboons, 
the gorilla, and orang, there is a considerably greater dif- 
ference between the sexes, in the size of the canine teeth, 
in the development and color of the hair, and especially in 
the color of the naked parts of the skin, than in the case 
of mankind. 

The secondary sexual characters of man are all highly 
variable, even within the limits of the same race or sub- 
epecies ; and they differ much in the several races. These 
two rules generally hold good throughout the animal 
kingdom. In the excellent observations made on board 
the N^ovara^ the male Australians were found to exceed 
the females by only sixty-five millimetres in height, while 
with the Javanese the average excess was two hundred 
and eighteen millimetres, so that in this latter race the dif- 
ference in height between the sexes is more than thrice 
as great as with the Australians. The numerous measure- 
ments of various other races, with respect to stature, the 
circumference of the neck and chest, and the length of the 
backbone and arms, which were carefully made, nearly all 

he informa me^ an instance with the Ajmaras and Quichuas of South 
America. 

This is the case with the females of several species of Hylobates, 
Bce Geoffroy St.-Hilaire and F, Cuvier, *Hist Nat. dea Mamm.' tom. i. 
Se* also, on lar. ‘Penny Encyclopsedia/ vol ii- pp, 149, ISO. 

The results were deduced by Dr. Weiabach from the measurements 
made by Drs. K. Scheraer and Schwarst, see ‘Reiee der I^avara: Acthro- 
polog TheiL* 1867, s. 216, 3S1, 234, 2S0, 239. 269. 
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showed that the mtileg diifered much more from each other 

ri 

thiin did the females. This fact indicates tliat,. as far as 
these characters are concemedj it is the male wliich has 
been cliiefly niodihed, since the races diverged from their 
eenimoii and primeval source. 

The development of the heard and the hairiness of the 
body difter remarkably in the men belonging to distinct 
races, and even to different families in the same race* We 
Europeans sec this among ourselves. In the island of St, 
Kilda, according to Martin/^ the men do not acquire 
beards, which are very thin, until the age of thirty or 
upward. On the Enropseo- Asiatic Continent, beards pre- 
vail until w^e pass beyond India, though with the natives 
of Ceylon they are frequently absent, as was noticed in 
ancient times by Diodorus,^® Beyond India beards dis- 
appear*, as with the Siamese, Malays, Calnuicks, Chinese, 
and Japanese; nevertheless the Ainos/* who inhabit the 
northernmost islands of the Japan archipelago, are the 
most hairy men in the world. With negroes the heard is 
scanty or absent, and they have no whiskers ; in both 
sexes the body is almost destitute of fine down,” On the 
other hand, the Papuans of the Malay archipelago, wdio 
are nearly as black as negroes, possess w-elbdeveloped 
beards, ” In the Pacific Ocean the inhabitants of the Fiji 
archipelago have large bushy beards, while those of the 

‘Yoyage to St. Kilda* {Sd edit. p. S7. 

Sir J. K Teunent, * Ceylon/ vol. ii. 181)9, p. 107. 

** Qualrefages^ ‘ Revue des Cours Scientifiqu^e/ Aug* 29, 1868, p. 
630 ■ Vogt, * Lectures on Man/ Eng. tran.slat. p. 127. 

On the beards of negroes, Vogt, * Lectures/ etc. ibid. p. 127; 

Waitz, ‘Intro duct, to Anthropology/ Engt. translat. 1863, voL i. p. 96. 

It is remarkable that in the United States (‘ Invest igationa in Militarv 

¥ 

and Anthropological Statiatica of American Soldiers,’ 1869, p. 569) the 
pure negroes and their crossed offspring aeem to have bodies almost as 
haii’v as those of Europeans. 

AV allace, ‘ The Malay Arch.^ voL ii, 1869, p. 178. 
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not-clistant archipelagoes of Tonga and Samoa arc beard- 
less ; but these men belong to distinct races. In the Elliee 
group all the inhabitants belong to the same race ; yet on 
one island alone, namely, Nimemaya, “the men Jiave splen- 
did beards ; while on the other islands “ they have, as a 
rule, a dozen straggling liairs for a beard,’^ 

Throughout the great American Continent the men may 
be said to be beardless ; but in almost all the tribes a few 
short hairs are apt to appear on the face, especially during 
old age* With the tribes of Iforth America, Catlin esti- 
mates that eighteen out of tw'enty men are completely des- 
titute by nature of a beard ; but occasionally there may 
be seen a man, who has neglected to pluck out the hairs at 
pubeii:y, wdth a soft beard an inch or two in length* The 
Guaranys of Paraguay differ from all tlie surrounding 
tribes in Imving a small beard, and even some hair on the 
body, but no whiskers*” I am informed by Mr* D* 
Forbes, w^ho particularly attended to tliis subject, that the 
Aymaras and Quicluias of the Cordillera are remarkably 
hairless, yet in old age a few' straggling hairs occasionally 
appear on the chin* The men of these two tribes have 
very little hair on the various parts of the body where 
hair grows abundantly in Europeans, and the women have 
none on the corresponding parts* The hair on the head, 
however, attains an extraordinary length in both sexes, 
often reaching almost to the ground ; and this is likewise 
the case wdth some of the North American tribes. In the 
amount of hair, and in the general sliape of the body, the 
sexes of the American aborigines do not differ from each 
other BO much as with most other races of mankind,” This 

Dr* J* Damiird Davia on Oceanic RaceBj in ^ Antliropolog, Review/ 
April, 1870, pp. 185, l&l, 

Catlin, ‘North Amciican Indiana/ 3d edit. 1842, voL iL p* 227* On 
the Gaaiunys, see Azara, ‘Voyages dans rAtn6rique M6rid*’ tom, ii, 
1809, p. 68 ; also Rengger, ‘ Savigcthiere von Paraguay/ 9. 3. 

Prof, and Mrs* Agassiz Journey in Brazil/ p* 530) remark that 
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fact is analogous with what occurs with some allied mon- 
keys; thus the sexes of the chimpanzee are not as difFerenl 
as those of the gorilla or orang,®" 

In the previous chapters we have seen tliat with mam- 
malSj birdSj fisheSj insects, etc,, many character^j which 
tliere is every reason to believe were primarily gained 
through sexual selection by one sex alone, have been trans- 
ferred to both sexes. As this same form of transmission 
has apparently prevailed to a large extent with mankind, 
it will save much useless repetition if we consider the 
characters peculiar to the male sex together with certain 
other characters common to l)oth sexes. 

J^aw of JSattle . — With barbarous nations, for instance 
with the Australians, the women are the constant cause of 
war both between the individuals of the same tribe and 
between distinct tribes. So no doubt it was in ancient 
times; nam fuit ante Helenam mulier teterrima belli 
causa.” With the North American Indians, the contest 
is reduced to a system. That excellent observer, Hearne,"*^ 
says ; “ It has ever been the custom among these people 
for the men to wrestle for any woman to whom they are 
attached ; and, of course, the strongest party always car- 
ries off the prize. A weak man, unless he be a good hunt- 
er, and well-beloved, is seldom permitted to keep> wife 
that a stronger man thinks worth his notice. This custom 
prevails throughout all the tribes, and causes a great spirit 
of emulation among their youth, who are upon all oc- 

the sexes of tlie American Indians differ lesa than tliose of the negroes 
and of the higher races. See also Rengger, ibid. p. 3, on the Guaranya, 

Riitmieyer, ‘Die Grenzen der Thierweltj eitie Betraehtung zu Dar- 
win's Lehre/ 18&8, s, 54. 

*A Joumoy from Prince of Wales Fort,^ 8vo edit. Dublin, 
p. 104, Sir J. Lubbock (‘Origin of CiTilizatioiij’ 1870, p. 09) gives other 
and similar cases in North America. For the Guanas of South Ameriea 
see Azara, ‘ Voyages/ etc,, tom, li, p, 94. 
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casions, from their childhood, trying their Btrength and 
skill in wrestling*” With the Guanas of South America, 
Azara states that the men rarely marry till twenty or more 
years old, as before that age they cannot conquer their rh 
vals. 

Other similar facts could he given ; hut even if we had 
no evidence on this head, we might feel almost sure, from 
the analogy of the liigher Quadnimana,^^ that the law of 
battle had prevailed with man during the early stages of 
his development. The occasional appearance at the pres- 
ent day of canine teeth which project above the others, 
with traces of a diastema or open space for the reception 
of the opposite canines, is in all probability a case of re- 
version to a former state, when the progenitors of man 
were provided with these weapons, like so many existing 
male Quadrumana. It was remarked in a former chapter 
that as man gradually became erect, and continually used 
liis hands and arms for lighting with sticks and stones, as 
well as for the other purposes of life, he would have used 
his jaws and teeth less and less. The jaws, together with 
their muscles, would then have become reduced through 
disuse, as would the teeth, through the not well understood 
principles of coiTelation and the economy of growth ; for 
we everywhere see that parts which are no longer of ser- 
vice are reduced in size. By such steps tlie original in- 
equality between the jaws and teeth in the two sexes of 
mankind would ultimately have been quite obliterated. The 
case is almost parallel with that of many male RuminantB, 
in which the canine teeth have been reduced to mere rudi- 
ments, or have disappeared, apparently in consequence of 
the development of horns* As the prodigious difference 
between the skulls of the two sexes in the Gorilla anti 

** On the fighting of the male gorilla, &ee Dr, Bavage, in ‘Boston 
Journal of Nat Hia.* voL v. 1847, p. 428. On see 

the * Indian Field,* 186fi, p, 146, 
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Orang stands in close relation with the development of 
tlio immense canine teeth in the males, we may infer that 
the reduction of the jaws and teeth in the early male pro- 
genitors of man led to a most striking and favorable 
cJiange in his appearance. 

There can be little doubt that the greater size and 
strength of man, in comparison with woman, together 
with his broader shoulders, more developed muscles, rug- 
ged outline of body, his greater courage and pugnacity, 
are all due in chief part to inheritance from some early 
male progenitor, wlio, like the existing anthropoid apes, 
was thus characterized. These characters wdll, however 
have been preserved or even augmented during the lono* 
ages while man was still in a harharous condition, by tlie 
strongest and boldest men having succeeded best in tlie 
general struggle for life, as well as in securing wives, and 
thus having left a large number of offspring. It is not 
probable that the greater strength of man was primarily 
acquired tlirongh the inherited effects of his having worked 
harder than woman for his own subsistence and that of 
his family; for the women in all barbarous nations are 
compelled to work at least as hard as the mcti. With 
civilized people the arbitrament of battle for tlie posses- 
sion of the women has long ceased ; on the other hand, 
the men, as a general rule, have to work harder than the 
women for their mutual subsistence ; and thus their urcater 
strength will have been kept ud. 

Difference in the Me7it(d Poieers of the two Sexes. 

With respect to differences of this nature between man 
and woman, it is probable that sexual seleetioir has played 
a very important part. I • am aware that some writers 
doubt whether there is any inherent difference ; but this 
IS at least probable from the analogy ol the lotv^er animals 
which present other secondary sexual characters. No one 
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will dispute that the bull differs in disposition from the 
cow, the wdkbboar from the sow, the stallion from the 
mare, and, as is well known to the keepers of menageries, 
the males of the larger apes from the feraalea. Woman 
seems to differ from man in mental disposition, chiefly in 
her greater tenderness and less selfishness ; and this holds 
good even with savages, as shown by a vrell-known pas^ 
sage in Mungo Park’s Travels, and by statements made 
by many other travellers. Woman, owing to her maternal 
instincts, displays those qualities toward her infants in an 
eminent degree; therefore it is likely tliat she should often 
extend them toward her fellow-creatnres. Man is the ri- 
val of other men ; he delights in competition, and this 
leads to ambition which passes too easily into selfishness. 
These latter qualities seem to be his natural and unfortu- 
nate birthright. It is generally admitted that with woman 
the powers of intuition, of rapid perception, and perhaps 
of imitation, are more strongly marked than in man ; but 
some, at least, of these faculties are characteristic of the 
lower races, and therefore of a past and lower state of 
civilization* 

The chief distinction in the intellectual powers of the 
two sexes is shown by man attaining to a higher emi- 
nence, in whatever lie takes up, than woman can attain — ■ 
whether requiring deep thought, reason, or imagination, 
or merely the use of the senses and Iiands* If two lists 
■were made of the most eminent men and women in 
poetry, painting, sculpture, music — comprising composi- 
tion and performance, history, science, and philosophy, 
with half a dozen names under each subject, tlie two lists 
would not bear comparison. We may also infer, from 
the law of the deviation of averages, so well illustrated 
by Mr* Galton, in Ins Avork on ^‘Hereditary Genius,” that 
if men are capable of decided eminence over women in 
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many subjects, the average standard of mental power in 
man must be above that of woman. 

The halthuman male progenitors of man, and men in a 
savage state, have struggled together during many gener- 
ations for the possession of the females. But mere bodily 
strength and size would do little for victory, unless asso- 
ciated with courage, perseverance, and determined energy. 
With social animals, the young males have to pass through 
many a contest before they win a female, and the older 
males have to retain their females by renewed battles. 
They have, also, in the case of man, to defend their females 
as well as their young from enemies of all kinds, and to 
hunt for their joint subsistence. But to avoid enemies, 
or to attack them with success, to capture wild animals, 
and to invent and fashion weapons, requires the aid of the 
higher mental faculties, namely, observation, reason, in- 
vention, or imagination. These various faculties will thus 
have been continually put to the test, and selected during 
manhood ; they will, moreover, have been strengthened 
by use during this same period of life. Consequently, in 
accordance with the principle often alluded to, we might 
expect that they would at least tend to he transmitted 
chiefly to the male offspring at the corresponding period 
of manhood* 

Now, when two men are put into competition, or a 
man with a woman, who possess every mental quality in 
the same perfection, with the exception that the one has 
higher energy, perseverance, and courage, this one will 
generally become more eminent, whatever the object may 
be, and will gain the victory*®’ He may be said to possess 
genius — for genius has been declared by a great authority 

J. Sttmrt Mill remarks (‘The Subjection of Women,’ 1869, p. 122), 
^'The thingB in which man moat oiccls wonmu are those which require 
moat plodding, and long hammering at single thoughts.” W' hat h this 
but energy and perseverance ¥ 
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to be patience ; and patience^ in tliig gense, racang unflincli- 
ing, undaunted perseverance. But this view of geniiis is 
perhaps deficient; for without the liigher powers of the 
imagination and reason, no eminent success in many sub- 
jects can be gained. But these latter as well as the for- 
mer faculties wil! have been developed in man, partly 
through sexual selection — that is, through the contest of 
rival males, and partly tlmuigh natural selection— that is, 
from success in the general struggle for life ; and as in 
both cases the struggle will have been during maturitv, 
the characters thus gained will have been transmitted 
more fully to the male than to the female offspring. Thus 
man has ultimately become superior to worn am It is, 
indeed, fortunate that the law of the equal transmission 
of characters to both sexes has commonly prevailed 
throughout the tv hole class of mammals ; otherwise it is 
probable that man would have become as superior in 
mental endowment to woman, as the peacoch is in orna- 
mental plumage to the peahen. 

It must be borne in mind that the tendency in charac- 
ters acquired at a late period of life by either sex, to be 
transmitted to the same sex at the same age, and of char- 
acters acquired at an early age to be transmitted to both 
sexes, arc rules wliieh, though general, do not always hold 
good. If they always held good, we might conclude (but 
I am here wandering beyond my proper bounds) that the 
inherited effects of the early education of boys and girls 
'would be transmitted equally to both sexes ; so that the 
present inequality between the sexes in mental power 
could not be effaced by a similar course of early training ; 
nor can it have been caused by their dissimilar early 
training. In order that woman should reach the same 
standard as man, she ought, when nearly adult, to be 
trained to energy and perseverance, and to have her rea- 
son and imagination exercised to the highest point; and 

33 
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then Bhe would prohahly transmit these qualities chiefly 
to her adult daughters. The whole body of women, how-* 
ever, could not be thus raised, unless during many genera- 
tions the women who excelled in the above robust virtues 
were married, and produced offspring in larger numbers 
than other women. As before remarked with respect to 
bodily strength, although men do not now fight for the 
sake of obtaining wives, and this form of selection has 
' passed away, yet they generally have to undergo, during 
manhood, a severe struggle in order to maintain them- 
selves and their families } and this will tend to keep up or 
even increase their mental powers, and, as a consequence, 
the present inequality between the sexes.’* 

Voice and Jfmical lowers.— In some species of Quad- 
mmana there is a great diflerence between the adult sexes, 
in the power of the voice and in the development of the 
vocal organs ; and man appears to have inherited this dif* 
ference from his early progenitors. His vocal cords are 
about one-third longer than in woman, or than in boys ; 
and emasculation produces tlie same effect on him as on 
the lower animals, for it “ arrests that prominent growth 
of the thyroid, etc., which accompanies the elongation of 
the eords.^’®^ With respect to the cause of this difference 
between the sexes, I have nothing to add to the remarks 
made in the last chapter on tlie probable effects of the 
long-continued use of the vocal organs by the male under 
the excitement of love, rage, and jealousy. According 

** An observation by Yogt bears on this subject ; he says, it ia a re- 
mart able cirenmatanee, that the difference between the sexes, as regards 
the cranial cavity, increases with the development of the race, so that the 
male European eicek much more the female, than the negro the negress, 
Wclcker confirms this statement of Huscbke from his measurements of 
pegro and German skulls.” But Vogt admits ('■ Lectures on Man/ Eng, 
translat 1804, p, &1) that more observations are requisite on this point. 

^ Owen, ‘ Anatomy of Vertebrates,^ vol, iii. p. 603. 



Chap. XIX.] 



MUSICAL TOWERS. 



315 



to Sir Duncan Gibb,“ the voice differs in the different 
races of mankind; and with the natives of Tartary, 
China, etc., the voice of the male is said not to differ bo 
much from that of the female, as in most other races. 

The capjicity and love for singing or music, though 
iiot a sexual character in man, must not here be passed 
over. Although the sounds emitted by animals of all . 
kinds serve many purposes, a strong case can be made 
out, tliat the vocal organs were primarily used and per- 
fected m relation to the propagation of the species. In- 
sects and some few spiders are the lowest animals which 
voluntarily produce any sound; and this is generally 
effected by the aid of beautifully-constructed Btridulating 
organs, which are often confined to the males alone. The 
sounds thus produced consist, I believe in all cases, of the 
same note, repeated rhythmically;’" and this is sometimes 
pleasing even to the ears of man. Their chief, and in 
some cases exclusive use appears to be either to call or to 
charm the opposite sex. 

The sounds produced by fishes are said in some cases 
to be made only by the males during the breeding-season. 
All the air-breathing Vertebrata necessarily possess an 
apparatus for inhaling and expelling air, with a pipe capa- 
ble of being closed at one end. Hence when the primeval 
members of this class were strongly excited and their 
muscles violently contracted, purposeless sounds would 
almost certainly have been produced ; and these, if they 
proved in any way serviceable, might readily have been 
modified or intensified by the preservation of properly- 
adapted variations. The Amphibians are the lowest Ver- 
tebrates which breathe air ; and many of these animals, 
namely, frogs and toads, possess vocal organs, which are 

*• 'Journal of the Anthropolog. Soc.’ April, 1869, pp. Ivii., btri. 

Dr. Sundder, “ Notes on Striduktlou,’’ io ‘ Pioc, Boston Soc. of 
Nat. Hist.’ Tol. xL April, 1868. 
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incessantly used during the breeding-season^ and which 
are often more highly developed in the male than in the 
female* The male alone of the tortoise utters a noise^ and 
this only during the season of love. Male alligators roar 
or bellow during the same season* Every one knows how 
largely birds use their vocal organs as a means of court- 
ship ; and some species likewise perform what may be 
called instrumental music. 

In the class of Mammals, with wliich we are here more 
particularly concerned, the males of almost all the species 
use their voices during the breeding-season much more 
than at any other time ; and some arc absolutely mute 
excepting at this season* Both sexes of other species, or 
the females alone, use their voices as a love-call* Con- 
sidering these facts, and that the vocal organs of eonie 
quadrupeds are much more largely developed in the male 
than in the female, either permanently or temporarily 
during the breeding season ; and considering that in most 
of the lower classes the sounds produced by the males, 
serve not only to call but to excite or allure the female, It 
is a surprising fact that Ave have not as yet any good evi- 
dence that these organs are used by male mammals to 
charm the females* The American Jifyeetes curaya per- 
haps forms an exception, as does more probably one of 
those apes which come nearer to man, namely, the Ilylo- 
hates agilis. This gibbon has an extremely loud but mu- 
sical voice. Mr. Waterhouse states, ““ “ It appeared to me 
that in ascending and descending the scale, the intervals 
were always exactly half-tones ; and I am sure that the 
highest note 'was the exact octave to the lowest. The 
quality of the notes is very musical \ and I do not doubt 
that a good violinist would be able to give a correct idea 

Given in W. C, L, Martin's * General IntroducL to Nat Hist* of 
Mamm. Animah,' 1841, p. 432 ; Owen, * Ansitoray of Vertebrates/ vol iii, 

p. 600. 
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of the gibbon’s composition, excepting as regards its 
loudness*” Mr* Waterhouse then gives the notes. Prof, . 
Owen, who is likewise a musician, confirms the foregoing 
Btatcment, and remarks that this gibbon “ alone of brute 
mammals may he said to sing,” It appears to be much 
excited after its performance. Unfortunately, its habits 
have never been closely observed in a state of nature j but 
from the analogy of almost all other animals, it is highly 
probable that it utters its musical notes especially during 
the season of courtship. 

The perception, if not the enjoyment, of musical ca- 
dences and of rhythm is probably common to all animals, 
and no doubt depends on the common physiological nature 
of their nervous systems. Even Crustaceans, which aro 
not capable of producing any voluntary sound, possess 
certain auditory hairs, which have been seen to vibrate 
when the proper musical notes are struck.” It is well 
known that some dogs howl when hearing particular tones. 
Seals apparently appreciate music, and their fondness for 
it “was well known to the ancients, and is often taken 
advantage of by the hunters at the present day.”*® With 
all those animals, namely insects, amphibians, and birds, 
the males of which during the season of courtship iuces^ 
santly produce musical notes or mere rhythmical sounds, 
we must believe that the females are able to appreciate 
them, and are thus excited or charmed; otherwise the 
incessant efforts of the males and the complex structures 
often possessed exclusively by them would be useless* 

With man song is generally admitted to be the basis 
or origin of instrumental music. As neither the enjoy- 
ment nor the capacity of producing musical notes are 
faculties of tlie least direct use to man in reference to his 
ordinary habits of life, they must be ranked among the 

Helmholtz, * Tb^orie Phy 0 , do la Musique,’ 18G8, p, 187, 

^ Mr. R. BrowD, in ‘ Proc* Zooh Soc,* 1868, p, 410. 
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most mysterious with which he is endowed. They are 
present, though in a very rude and as it appears almost 
latent condition, in men of all races, even the most savage ; 
hut BO different is the taste of the different races, that our 
music gives not the least pleasure to savages, and their 
music is to us hideous and unmeaning. Dr. Seeman, in 
some interesting remarks on this subject,” “ doubts 
whether even among the nations of Western Europe, inti- 
mately connected as they are by close and frequent inter- 
course, the music of the one is interpreted in the same sense 
by the others. By travelling eastward we find that there 
is certainly a dificrent language of music. Songs of joy 
and dance^accompaniments are no longer, as with us, in 
the major keys, hut always in the minor,” Whether or 
not the half-human progenitors of man possessed, like the 
before-mentioned gibbon, the capacity of producing, and 
no doubt of appreciating, musical notes, we have every 
reason to believe that man possessed these faculties at a 
very remote period, for singing and music are extremely 
ancient arts. Poetry, which may be considered as the 
offspring of song, is likewise so ancient that many persons 
have felt astonishment that it should have arisen during 
the earliest ages of which we Lave any record. 

The musical faculties, which are not wholly deficient 
in any race, arc capable of prompt and high development, 
as we see witli Hottentots and Negroes, who have readily 
become excellent musicians, although they do not practise 
in their native countries any thing that we should esteem 
as music. But there is nothing anomalous in this circum- 
stance : some species of birds which never naturally sing, 
can without much difficulty be taught to perform ; thus 

* Journal of ADthropolog, Soc/ Oct, 1870, p. cIt. See also the sot- 
eral later chapters ux Sir John Lubbock’s ‘Prehistoric Times,’ second 
edition, 1869, which oontaius an admirable account of the habits of sav- 
ages. 
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the house-sparrow has learned the song of a linnet. As 
these two species are closely allied, and belong to the 
order of Insessores, Avhich includes nearly all the singiug- 
birds in the world, it is quite possible or probable that a 
progenitor of the sparrow may have been a songster. It 
is a much more remarkable fact that parrots, which belong 
to a group distinct from the I uses sores, and have differ- 
ently-constructed vocal organs, can be taught not only to 
speak, but to pipe or whistle tunes invented by man, so 
that they must have some musical capacity. Nevertheless 
it would he extremely rash to assume that parrots are 
descended from some ancient progenitor which was a 
songster. Many analogous cases could be advanced of 
organs and instincts originally adapted for one purpose, 
having been utilized for some quite distinct purpose. 
Hence the capacity for high musical development, which 
the savage races of man possess, may be due either to our 
semi-human progenitors having practised some rude form 
of music, or simply to their having acquired for some dis- 
tinct purposes the proper vocal organs. But in this latter 
case we must assume that they already possessed, as in 
the above instance of the parrots, and as seems to occur 
with many animals, some sense of melody. 

Music affects every emotion, hut does not by itself ex- 
cite in us the more terrible emotions of horror, rage, etc. 
It awakens the gentler feelings of tenderness and love, 



^ Since this chapter has been printed I have fiecn a valuable article 
by Mr. Chaunccy Wright (* North Amer, Review,^ Oct. 1870, p. 293^ 
who, in discussing the above subject, remarts : There are many conse- 

quences of the ultimate laws or uniformities of Nature through which 
the acquisition of one useful power will bring with it many resulting ad- 
vantages as well as limiting disadvantages, actual or possible, which the 
principle of utility may not have comprehended in its action,” This 
principle has an important bearing, as I have attempted to show in the 
Bocond chapter of this work, on the acquisition by man of some of hia 
mental characteristics. 
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■which readily pass into devotion. It likewise stirs np in 
us the sensation of triumph and the glorious ardor for 
^3’^. These powerful and mingled feelings may well give 
rise to the sense of suhlimity. "Wq can concentrate, as 
Dr. Seemaun observes, greater intensity of feeling in a 
single musical note than in pages of writing. Nearly 
the same emotions, but much weaker and less complex, 
are probably felt by birds when the male pours forth his 
full volume of song, in rivalry with other males, for the 
sake of captivating the female. Love is still the com- 
monest theme of our own songs. As Herbert Spencer 
remarks, music “ arouses dormant sentiments of which we 
had not conceived the possibility, and do not know the 
meaning j or, as Richter says, tell ns of things we have 
not seen and shall not see.” Conversely, when vivid 
emotions are felt and expressed by the orator or even in 
common speech, musical cadences and rhythm are instinc- 
tively used. Monkeys also express strong feelings m dif- 
ferent tones— anger and impatience by low — ^fear and 
pain by high notes.** The sensations and ideas excited in 
us by music, or by the cadences of impassioned oratory, 

*» See the Tory interesting discussion on the Origin ami Function of 
Music, by Mr, Herbert Spencer, in his collected ‘Essays,’ 1868, p 3S9. 
Mr. Speneer comes to an exactly opposite conclusion to that at which I 
hare arrired. He concludes that the cadences used in emotional speech 
afford the foundation from which music has been developed • while I 
conclude that musical notes and rhythm were first acquired by the male 
or female progenitors of mankind for the sake of charming the opposite 
SCI. Thus musical tones became firmly associated with some of the 
stronpst passions an animal is capable of feeling, and are consequently 
used instinctively, or through association, when strong emotions are ex- 
pressed in speech. Mr. Spencer does not offer any satisfactory explana- 
tion, nor can I, why high or deep notes should be expressive, both with 
man and the lower animals, of certain emotions. Mr, Spencer gives also 
an interesting discussion on the relations between poetry, recitative, and 

BODg. * 

" Rengger, ‘ Saugcthicre von Paraguay,’ s. 40 . 
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appear from tlicir vagueness, yet depth, like mental re- 
versions to the emotions and thoughts of a long-past age. 

All these facts with respect to music become to a cer- 
tain extent intelligible if we may assume that musical 
tones and rhythm were used by the half-human progeni- 
tors of man, during the season of courtship^ when animals 
of all kinds are excited by the strongest passions. In 
this case, from the deeply-laid principle of inherited asso- 
ciations, musical tones would be likely to excite in us, in 
a vague and indefinite manner, the strong emotions of a 
long-past age. Bearing in mind that the males of some 
quadrumanous animals have their vocal organs much 
more developed than in the females, and that one anthro- 
pomorphous species pours forth a whole octave of musical 
notes and may be said to sing, the suspicion does not ap- 
pear improbable that the progenitors of man, either the 
males or females, or both sexes, before they had acquired 
the power of expressing their mutual love in articulate 
language, endeavored to charm each other with musical 
notes and rhythm. So little is known about the use of 
the voice by the Quadrumatia during the season of love, 
that we have liardly any means of judging whether the 
habit of singing was first acquired by the male or female 
progenitors of mankind. Women are generally tlioiight 
to possess sweeter voices than men, and as far as this 
serves as any guide we may infer that tliey first acquired 
musical powers in order to attract the other sex.®‘ But 
if so, this must have occurred long ago, before the pro- 
genitm‘s of man had become sufficiently human to treat 
and value their women merely as useful slaves. Tlie im- 
passioned orator, bard, or musician, when with his varied 
tones and cadences lie excites the strongest emotions in 
his hearers, little suspects that he uses the same means by 

See EUi interestijig discuss! oa on this subject bj Hackd, * Generelle 
Morph.’ B. ii 1866| a, S46. 
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whichj at an extremely remote pcriodj his half-human an- 
cestors aroused each other’s ardent passions, during their 
mutual courtship and rivalry. 

On the Influence of J3eauty in determining the 3far~ 
riagee of Mankind . — ^In civilized life man is largely, hut 
hy no means exclusively, influenced in the choice of his 
wife by external appearance; but we are chiefly con- 
cerned with primeval times, and onr only means of form- 
ing a judgment on this subject is to study the habits of 
existing semi-civilized and savage nations. If it can be 
shown that the men of different races prefer women hav- 
ing certain characteristics, or conversely that the women 
prefer certain men, we have then to inquire whether such 
choice, continued during many generations, would pro- 
duce any sensible effect on the race, either on one sex on 
both sexes; this latter circumstance depending on the 
form of inheritance which prevails. 

It will be well first to show in some detail that sav- 
ages pay the greatest attention to their personal appear- 
ance.” That they have a passion for ornament is notori- 
ous ; and an English philosopher goes so far as to main- 
tain that clothes were first made for ornament and not for 
warmth. As Prof, Waitz remarhs, however poor and 
miserable man is, he finds a pleasure in adorning himself,” 

** A full and excellent acco\mt of the mamicr in which savages in all 
parts of the world ornament thema elves is given by the Italian traveller, 
Prof. Mantegazza, *Rio de la Flata^ Vlaggi c Studi/ 1867, pp. 536-645; 
all the foUowing statementa, Tvhen other references are not given, are 
taken from this work. See, also, Waitz, ‘Iniroduct. to Anthropolog.'* 
Eng. transL vol. L 1863, p. 276, e& passim. Lawrence ako gives very 
fuU details in bis"* Lectures on Physiology,’ 1822. Since this chapter 
was written, Sir J. Lubbock has pubhahed his ‘Origin of Civilization/ 
1870, in which there is an inlereatmg chapter on the present subject, 
and from which (pp. 42, 48) I have taken Bome facts about savages dye* 
ing their teeth and hair, and piercing their teeth. 
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Tlie extravagance of the naked Lidians of Sonth America 
in decorating themselves is shown “ hj a man of largo 
Btatiiro gaining with difficulty enough hy the labor of a 
fortnight to procure in exchange the cMca necessary to 
paint himself red,” The ancient barbarians of Europe 
during the Reindeer period brought to their caves any 
brilliant or singular ohjects which they happened to find. 
Savages at the present day everywhere deck themselves 
with plumes, necklaces, armlets, ear-rings, etc. They 
paint themselves in the most diversified manner. “ If 
painted nations,” as Humboldt observes, ^'had been ex- 
amined with the same attention as clothed nations, it 
would have been perceived that the most fertile imagina- 
tion and the most mutable caprice have created the fash- 
ions of painting, as well as those of garments*” 

In one part of Africa the eyelids are colored black ; 
in another the nails are colored yellow or purple. In 
many places the hair is dyed of various tints. In different 
countries the teeth are stained black, red, blue, etc,, and in 
the Malay archipelago it is thought shameful to have 
w^hito teeth like those of a dog* Kot one great country 
can be named, from the Polar regions in the north to New 
Zealand in the south, in which the aborigines do not tattoo 
themselves. This practice was followed by tbc Jews of 
old and by the ancient Britons* In Africa some of the 
natives tattoo themselves, but it is much more common to 
raise protuberances by rubbing salt into incisions made in 
various parts of the body ; and these are considered by the 
inhabitants of Kordofan and Darfur to be great personal 
attractions,” In the Arab countries no beauty can be 
perfect until the cheeks or temples have been gashed,” 

ITuinboldt, ‘Personal Narrative/ Eng, translat* Tol iv, p. 515; on 
the imagination shown in painting the body, p, 622 ; on modifying the 
form of the calf of the leg, p* 46&. 

^ ‘The Nile Tributaries/ 1867; ‘The Albert N'yanza,' 1866, toI i 
p. 2l3i 
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In South America, as Humhoklt rcmarts, a mother 
would he accused of culpable indifference toward her chil- 
dren, if she did not employ artificial means to shape the 
calf of the leg after the fashion of the country,’’ In the 
Old and New World the shape of the skull was formerly 
modified during infancy in the most extraordinary man- 
ner, as is still the case in many places, and such deformi- 
ties are considered ornamental. For instance, the savages 
of Colombia” deem a much flattened head an ‘^essential 
point of beauty,” 

The hair is treated with especial care in various coun- 
tries ; it is allowed to grow to full length, so as to reach 
the ground, or is combed into “ a compact frizzled mop, 
which is the Papuan’s pride and glory,” In Korthera 
Africa a man requires a period of from eight to ten 
years to perfect hia coiffure.” With other nations the 
head is shaved, and in parts of South America and Africa 
even the eyebrows are eradicated. The natives of the 
XJppei Nile knock out the four front teeth, saying that 
they do not wish to resemble brutes. Further south, the 
Fatokas knock out the two upper incisors, which, as Liv- 
ingstone ' remarks, gives the face a Edeous appearance, 
owing to the growth of the lower jaw ; but these people 
think the presence of the incisors most unsightly, and on 
beholding some Europeans, cried out, “ Look at the great 
teeth 1 ” The great chief Sebitiiani tried in vain to alter 
this fashion. In various parts of Africa and in the Malay 
Archipelago the natives file the incisor teeth into points 
like those of a saw, or pierce them with holes, into which 
they insert studs. 

»» Quoted by Prichard, ‘ Phys. Hist, of Mankind.* 4th edit, vo! I 
1861, p. 321. 

On the Papuans, Wallace, 'The Malay Archipelago,* voL ii, p, 445. 
On the coiBure of the Africans, Sir S. Eakcr, *The Albert N’vanza * voL 
L p. 210. 

* Trarelfi,* p. 633 . 
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As the face with us is chiefly admired for its beauty, so 
with savages it is tlie cliief seat of mutilation. In all 
quarters of the world, the septum, and more rarely the 
wings of the nose are pierced, with rings, sticks, feathers, 
and other ornaments, inserted into the holes. The ears 
are everywhere pierced and similarly ornamented, and 
with the Botocudos and Lenguas of South America the 
hole is gradually so much enlarged that the lower edge 
touclies the shoulder. In North and South America and 
in Africa either the upper or lower lip is pierced ; and 
with the Botocudos the hole in the lower lip is so large 
that a disk of wood four inches in diameter is placed in it. 
Mantegazza gives a curious account of the shame felt by a 
South American native, and of the ridicule which he es- 
cited, when he sold his — the large colored piece 

of wood which is passed through the hole. In Central 
Africa the women perforate the lower lip and vreara crys- 
tal, which, from the movement of the tongue, has “a 
wriggling motion indescribably ludicrous during conver- 
sation.’^ The wife of the chief of Latoota told Sir S. Ba- 
ker*’ that his wife would be much improved if she would 
extract her four front teeth from the lower jaw, and wear 
the long poizited polished crystal in her under lipj’ Far- 
ther south with the Makalolo, the upper lip is perforated, 
and a large metal and bamboo ring, called ^peleU^ is worn 
in the hole. “ This caused the lip in one case to project 
two inches beyond the tip of the nose ; and when the lady 
smiled the contraction of the muscles elevated it over the 
eyes. ‘Why do women wear these things?’ the venera- 
ble chief, Chineurdi, was asked. Evidently surprised at 
such a stupid question, he replied, ‘ For beauty I They are 
the only beautiful things women have ; men have beards, 
women have none. What kind of a person would she be 



' The Albert N'yanzaj^ 1866, rol i. p. 217. 
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without the pelcle ? She would not he a w^oman at all 
with a mouth like a man, hut no bcarJ.^ ’’ ** 

Hardly any part of the body, which can be unnaturally 
modified, has escaped. The amount of eufiering thus 
caused must have been wonderfully great, for many of the 
operations require several years for their completion, so 
that the idea of their necessity must be imperative. The 
motives are various ; the men paint their bodies to make 
themselves appear terrible iu battle ; certain mutilations 
are connected with religious rites; or they mark the age 
of puberty, or the rank of the man, or they serve to dis^ 
tinguish the tribes. As with savages the same fashions 
prevail for long periods,^* mutilations, from whatever 
cause first made, soon come to be valued as distinctive 
marks. But self-adornment, vanity, and the admiration 
of others, seem to be the commonest motives. In regard 
to tattooing, I was told by the missionaries in S^ew Zea- 
land, that when they tried to persuade some girls to give 
up the practice, they answered, We must just have a few 
lines on our lips ; else when we grow old we shall he so 
very ugly.” With the men of Kew Zealand, a most 
capable judge says, “ To have fine tattooed faces was the 
great ambition of the young, both to render themselves 
attractive to the ladies, and conspicuous in war.” A star 
tattooed on the forehead and a spot on the chin are 
thought by the women in one part of Africa to be irresisti- 
ble attractions. In most, but not all parts of the world, 
the men are more highly ornamented than the women, 

Livingstone^ * British Association,* 1860 ; report given in the 
‘Athenaeum,’ Julj 'J, 1860, p. 29. 

Sir S. Baker (ibid. vol. i. p. 210), speaking of the natives of Central 
Africa, says, “ Every tribe has a distinct and michatiging fashion for 
dressing the hair,” See Agassiz {‘Journey m Brazil,* 1868, p. SIS) on 
the invariability of the tattooing of the Amazonian Indians. 

Rev. R. Taylor, ‘New Zealand and its Inhabitants,* 1855, p. 162. 

^ Mantegazza, ‘ Yiaggi e Studi,* p. 542. 
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and often in a different manner j BometimeSj though rarely, 
the women are hardly at all ornamented. As the women 
are made by savages to perform the greatest share of the 
work, and as they arc not allowed to eat the best kinds 
of food, so it accords with the characteristic selfishness of 
man that they should not he allowed to obtain, or to use, 
the finest ornaments. Lastly, it is a remarkable fact, as 
proved by the foregoing quotations, that the same fash- 
ions in modifying the shape of the head, in ornamenting 
the hair, in painting, tattooing, perforating the nose, lips, or 
ears, in removing or filing the teeth, etc., now prevail and 
have long prevailed in the most distant quarters of the 
world. It is extremely improbable that these practices 
which are followed by so many distinct nations are due to 
tradition from any common source- They rather indicate 
the close similarity of the mind of man, to whatever race 
lie may belong, in the same mamior as the almost nniver- 
sal habits of dancing, masquerading, and making rude 
pictures. 

Having made these preliminary remarks on the admi- 
ration felt by savages for various ornaments, and for de- 
formities most unsightly in our eyes, let us see how far the 
men are attracted by the appearance of their women, and 
w^hat are their ideas of beauty. As I have heard it main- 
tained that savages are quite indifferent about the beauty 
of their women, valuing them solely as slaves, it may be 
well to obser\"e that this conclusion does not at all agree 
with the care which the women take in ornamenting them- 
selves, or with their vanity- Burchell^’ gives an amusing 
account of a Bushwoman, who used so much grease, red 
oclire, and shining-powder, as would have mined any 
but a very rich husband.” She displayed also “much 
vanity and too evident a consciousness of her Buperiority.” 

^ Travels in South Africa/ 1824^ toI i. p, 414, 
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Mr. Winwood Rcade informs me that the negroes of the 
West Coast often discuss the beauty of their women. 
Some competent observers have attributed the fearfully 
common practice of infanticide partly to the desire felt by 
the women to retain their good looks/* In several regions 
the women wear charms and love-philters to gain the affec-* 
tions of the men ; and Jlr. Brown enumerates four plants 
used for -this purpose by the women of Northwestern 
America.** 

Hcaroe,*® wdio lived many years wdth the American 
Indians, and who was an excellent observerj says, in speak- 
ing of the women, ** Ask a northern Indian wbat is beauty, 
and he will answer, a broad flat face, small eyes, high 
cheek-bones, three or four broad black lines across each 
cheek, a low forehead, a large broad chin, a clumsy hook 
nose, a tawny hide, and breasts hanging dowm to the belt/* 
Pallas, who visited the northern parts of the Chinese em- 
pire, says, ** Those women are preferred who have the 
Mandschfi form ; that is to say, a broad face, high cheek- 
bones, very broad noses, and enormous ears ; ’’ “ and 
Vogt remarks that the obliquity of the eye, w^bich is 
proper to the Chinese and Japanese, is exaggerated in 
their pictures for the purpose, as it seems, of exhibiting Its 
beauty, as contrasted with the eye of the red-haired bar- 
barians/’ It is well known, as Hue repeatedly remarks, 
that the Chinese of the interior think Europeans hideous 
with their white skins and prominent noses. The nose is 

^ Se«, for references, * Gerland iiber das Aussterben der Naturvolker,’ 
1868, a. 6L G3, 6S ; also Azara, * Voyagaa/ etc., tom, LL p. 116. 

On the vegetable productions used by the Northwestern American 
Indians, ‘ Pharmaceutical Journal/ vol. jc. 

^ ‘A Journey from Prince of Wales Fort/ 8vo edit. It96, p. 86. 

Quoted by Prichard, *Phys. Hist, of Mankind/ Sd edit. vol. iv, 
lS4i, p. 616 1 Vogt, ‘Lectures on Man,' Eng. translat. p. 126, On the 
opinion of the Chinese on the Cingalese, E. Tenneut, ‘ Ceylon,' voU ii. 
1366, p, 101 
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far from being- too prominontj according to our ideas, in 
the nativeg of Ceylon ; yet “ the Chinese in the seventh 
century, accustomed to the flat features of the Mogul 
races, were surprised at the prominent noses of the Cinga* 
lese; and Thsang described them as having ' the beak of 
a bird, with the body of a man.’ ” 

Finlayson, after minutely describing the people of 
Cochin-China, says that their rounded heads and faces are 
their chief characteristics ; and he adds, The roundness of 
the whole countenance is more striking in the women, who 
arc reckoned beautiful in proportion as they display this 
form of face.” Tlie Siamese have small noses with diver- 
gent nostrils, a w'ide month, rather thick lips, a remarkably 
large face, wdth very high and broad cheek-bones. It is, 
therefore, not ^vonderful tiiat “ beauty, according to our 
notion, is a stranger to them, Tet tlmy consider their own 
females to be much more beautiful than those of Eu- 
rope.” “ 

It is well known that with many Hottentot women the 
posterior part of the body projects in a wonderful manner; 
they are steatopygous j and Sir Andrew Smith is certain 
that tins peculiarity is greatly admired by the men/* He 
once saw a woman who was considered a beauty, and she 
was so immensely developed behind, that when seated on 
level ground she could not rise, and had to pusli herself 
along until she came to a slope. Some of the women in 
various negro tribes are similarly characterized ; and, ac- 
cording to Burton, the Somal men ‘^arc said to choose 
their wives by ranging them in a line, and by picking her 

Prichard^ as taken from Crawfurd anti Pkilayson, ‘Phjs. Hist, of 
Mankind/ voL iv. pp. C3i, 536. 

“*‘ ldem illustrlfiBimus viator dixit mihi pnpcinctorium vel tubula 
finrolnao, quod nobis icterrimutn ost, quondam permagno [CBtiinarl ab 
bominibus in hac gente. Nudc rea mutata cat, et oeoset takm confor- 
matioucm minime optandam eat*” 
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out who projects farthest a iergo, N^othing can be more 
hateful to a negro than the opposite form*” ” 

With respect to color, the negroes rallied Mungo Park 
on the whiteness of his skin and the prominence of his nose, 
both of which they considered as “ unsightly and unnat- 
ural conformationa,” He in return praised the glossy jet 
of their skins and the lovely depression of their noses ; 
this they said was ^'honey-mouth,” nevertheless they gave 
him food* Tiie African Moors, also, “ knitted their brows 
and seemed to shudder ” at the w’hiteness of his skin. On 
the eastern coast, the negro boys, when they saw Burton, 
cried out, “ Look at the Tvhito man ! docs he not look like 
a white ape ? ” On the western coast, as Mr- Winwood 
Reade informs me, the negroes admire a very black skin 
more than one of a lighter tint* But their horror of white- 
ness may be partly attributed, according to this same 
traveller, to the belief held by most negroes that demons 
and spirits are white- 

The Banyai of the more southern part of the continent 
are negroes, but “ a great many of them are of a light coffee- 
aud-milk color, and, indeed, this color is considered hand- 
some throughout the whole country;” so that here we 
have a different standard of taste* With the Kaffres, who 
differ much from negroes, “ the skin, except among the 
tribes near Dclagoa Bay, is not usually black, the prevail- 
ing color being a mixture of black and red, the most com- 
mon shade being chocolate. Dark complexions, as being 
most common, are naturally held in the highest esteem. 
To be told that he is light-colored, or like a white man, 
would be deemed a very poor compliment by a Kaffre. I 
have heard of one unfortunate man who was so very fair 
that no girl would marry him,” One of the titles of the 

‘The Anthropological Review,* Nov. 1864, p, 237, For additional 
refer cncea, sco Waitz, ‘Introduct, to Anthropology,* Eng* tran£lat, 1063, 
vol, L p. 105, 
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Zulu king is, “ Tou wlio are Hack.” " Mr. Gallon, in 
speaking to me about the natives of Southern Africa, re- 
marked that their ideas of beauty seem, very different from 
ours; for in one tribe two slim, slight, and pretty girls were 
not admired by the natives. 

Turning to other quarters of the •world; in Java, a 
yellow, not a white girl, is considered, according to Mar 
dame Pfeiffer, a beauty. A man of Cochin-China “spoke 
with contempt of the wife of the English ambassador, that 
she had white teeth like a dog, and a rosy color like that 
of potato-flowers.” We have seen that the Chinese dislike 
our white skin, and that the hiorth Americans admire “ a 
tawny hide.” In South America, the Yura-caras, who in- 
habit the wooded, damp slopes of the eastern Cordillera, 
are remarkably pale-colored, as their name m their own 
language expresses ; nevertheless, they consider European 
women as very inferior to their own.” 

In several of the tribes of North America the hair on 
.the head grows to a wonderful length ; and'Catlin gives a 
curious proof how much this is esteemed, for the chief of 
the Crows was elected to this office from having the longest 
hair of any man in the tribe, namely ten feet and seven 
inches. The Aymaras and Quichuas of South America 
likewise have very long hair; and this, as Mr. D. Forbes 
informs me, is so much valued for the sake of beauty, that 
cutting it off was the severest punishment which he could 
inflict on them. In both halves of the continent the na- 

‘Mungo Park’s Travels in AMea,’ 4to, 181G, pp. B3, 131. Burton’s 
statement U quoted by Sebaafif hausen, ‘ Archiv fur AnthropoH.’ 1866, 
B. 163. On the Banyai, Livingstone, ‘ Travels,’ p. 64. On the Kafirs, 
the Rev. J. Shooter, ‘ The Kafirs of Natal and the Zulu Country,’ 18B^, 

p. 1. 

“ Por the Javanese and Cochin- Chinese, see Waits, ‘Introdnot. to 
Anthropology,’ Eng. translat. voL i. p. 305. On the Yura-caras, A. 
d’Orligny, as quoted in Pritchard, ‘ Phys. Hist, of Mankind,’ voL v. 3d 

edit. p. 478, 
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tivcs sometimes increase the apparent length of their hair 
by weaving into it fibrous substances. Although the hair 
on the head is thus cherished, that on the face is considered 
by the North Arncricaa Indians as very vulgar,’’ and 
every hair is carefully eradicated. This practice prevails 
throughout the American Continent from Vancouver’s Isl- 
and in the north to Tierra del Fuogo in the south. When 
York Minster, a Fuegian on board the Beagle ” was taken 
back to his country, the natives told him he ought to pull 
out the few short hairs on his face. They also threatened 
a young missionary, who was left for a time with them, 
to strip him naked, and pluck the hairs from his face and 
body, yet he was far from a hairy man. This fashion i& 
carried to such an extreme that the Indians of Paraguay 
eradicate their eyebrows and eyelashes, saying that they 
do not wish to be like horses," 

It is remarkable that throughout the world the races 
which are almost completely destitute of a beard dislike 
hairs on the face and body, and take pains to eradicate 
them. The Oalmucks are beardless, and they are well 
known, like the Americans, to pluck out all straggling 
hairs; and so it is with the Polynesians, some of the 
Malays, and the Siamese. Mr, Veitcli states that the 
Japanese ladies all objected to our whiskers, considering 
them very ugly, and told us to cut them off, and bo like 
Japanese men,” The New-Zealanders are beardless ; they 
carefully pluck out the hairs on the face, and have a 
saying that there is no woman for a hairy man, ” 



North American Indians/ by G. Catlio, 3d. edit. 1842, toL 1 p. 49 ; 
Tol U, p. 227. On the natives of Vancouver Island, see Sproat. *Seenea 
and Studies of Savage Life/ 18&8, p, S5. On the Indians of Paraguaj 
Azara, ‘Voyages/ tom. ii. p, 105. * 



On the Siamese, Pritchard, ibid. vol. iv, p. 533. On the Japanese, 
Veitch in ‘ Gardeners’ Chronicle/ 1860, p. 1104. On the New -Zealanders, 
Mantegazza, ‘ Viaggi e Studi,’ 1867, p. 526. For the other nations men 
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On the other hand, hearded races admire and greatly 
value their beards j among the Anglo-Saxons every part 
of the body, according to their laws, had a recognized 
value j “the loss of the beard being estimated at twenty 
shillmgs, while the breaking of a thigh' w’as fixed at only 
twelve.” “ In the East, men swear solemnly by their 
beards. We have seen that Chinsnrdi, the chief of the 
Makalolo in Africa, evidently tliought that beards were a 
great ornament. With the Fijians in the Pacific the 
beard is “ profuse and bushy, and is his greatest pride ; ” 
while the inhabitants of tlie adjacent archipelagoes of 
Tonga and Samoa are ^'beardless, and abhor a rough 
chin.” In one island alone of the Ellice group “ the men 
are heavily bearded, and not a little proud thereof.” 

We thus see how widely the different races of man 
differ in their taste for the beautiful. In every nation 
sufficiently advanced to bave made effigies of their gods 
or of their deified rulers, the sculptors no doubt have en- 
deavored to express their highest ideal of beauty and 
grandeur.^^ Under this point of view it is well to com- 
pare in our mind the Jupiter or Apollo of the Greeks vrilh 
the Egyptian or Assyrian statues j and these with the 
hideous bass-reliefs on the ruined buildings of Central 
America. 

I have met Tvith very few statements opposed to the 
above conclusion. Mr, Winwood Reade, -however, who 
has had ample opportunities for observation, not only 
with the negroes of the West Coast of Africa, but wdth 

tion^dj Bee references in Lawrence, * Lectures on Physiology/ etc. 1832, 
p. 2*72. 

Lubbock, * Origin of CiTilization/ 1870, p. 321. 

Dr, Darnard Davia quotes Mr. Pritchard and others for these facts 
in regard to the Polynesians, in ‘Anthropological Review,* April, 1870, 
pp. 185, l&l. 

Ch. Comte has remarks to this effect in his ‘Traits de L^igislation,* 
3d. edit 1837, p. 136. 
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those of the interior who have never associated with 
EiiropeanSj ia convinced that their ideas of beauty are on 
ike whole the same as ours. He has repeatedly found that 
he agreed with negroes in their estimation of the beauty 
of the native girls; and that their appreciation of the 
beauty of European women corresponded with ours. 
They admire long hair, and use artificial means to make 
it appear abundant; they admire also a heardj though 
themselves very scantily provided, Mr, Reade feela ' 
doubtful what kind of nose is most appreciated; a girl 
has been heard to say, do not want to marry him, he 
has got no nose ; ” and this shows that a very flat nose is 
not an object of admiration* We should, however, bear 
in mind that the depressed and very broad noses and pro^ 
jecting jaws of the negroes of the West Coast are excep- 
tional types with the inhabitants of Africa, Notwith- 
standing the foregoing statements, Mr, Reado does not 
think it probable that negroes would ever prefer the 
“ most beautiful European woman, on the mere grounds 
of physical admiration, to a good-looking negress,^^ 

The truth of the principle, long ago insisted on by 
Humboldt," that man admires and often tries to exagger- 
ate whatever characters Nature may have given him, is 
shown in many ways. The practice of beardless races 

** The Fuegtans, aa I have been informed by a missionary who long 
resided with them, consider European women as estremely beautiful ; 
but from what we have seen of the Judgment of the other aborigines of 
America^ I cannot but think that this must be a mistake, unless Indeed 
the statement refers to the few Fuegians w’ho have lived for some time 
with Europeans, and who must consider us as superior beings. I should 
add that a most experienced observer, Captain Burton, believes that a 
woman whom wo consider beautiful is admired throughout the world, 
‘Anthropological Review,* March, 1864, p. 24G. 

^ ‘Personal Narrative,* Eng. translat. vol. iv. p, 618, and elsewhere. 
Mantegazza, in his ‘ Via^i e Studi,* 186t, strongly insists on this 
principle. 
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extirpating every trace of a beardj and generally all the 
hairs on the body, offers one ilhistration. The skull has 
been greatly modified during ancient and modern times 
by many nations j and there can be Kttle doubt that this 
has been practised, especially in North and South Amer- 
ica, in order to exaggerate some natural and admired pe- 
culiarity, Many American Indians are known to admire 
a head flattened to such an extreme degree as to appear 
to us like that of an idiot. The natives on the north- 
western coast compress the head into a pointed cone j 
and it is their constant practice to gather the hair into a 
knot on the top of the head, for the sake, as Dr. Wilson 
remarks, of increasing the apparent elevation of the 
favorite conoid form,^’ The inhabitants of Arakhan “ ad- 
mire a broad, smooth forehead, and in order to produce it 
they fasten a plate of lead on the heads of the new-hom 
children,” On the other hand, “a broad, well-rounded 
occiput is considered a great beauty ” by the natives of 
the Fiji islands/* 

As with the skull, so with the nose ; the ancient Huns 
during the age of Attila were accustomed to flatten the 
noses of their infanta with bandages, “ for the sake of ex- 
aggerating a natural conformation/’ With the Tahitians, 
to be called long-nose is considered as an insult, and they 
compress the noses and foreheads of their children for the 
sake of beauty- So it is with the Malays of Sumatra, the 
Hottentots, certain Negroes, and the natives of Brazil/^ 



** On the skulls of the American tribes, see Nott and Gliddon, * Types 
of Mankind/ 1654, p. 440; Pritchard, *Phya. IlisL of Mankind/ toL l 3d 
edit. p. 821; on the natives of Arakhan, ibid, vol, iv, p. 63Y, Wilson, 
‘Physical Ethnology/ Smithsonian Institution, 1863, p, 288; on the 
Fijians, p. 290, Sir J. Lubbock Prehistoric Times/ 2d edit 1869, p. 
CO 6) gives an eicellent Tesumi on this subject 

« On the Huns, Godron, ‘Dc I’Espftco,’ tom. ii. 1859, p. SOO. On the 
Tahitians, Waite, ‘ Anthropolog.’ Eng. translat. toI. L p. 806. Maraden, 
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The Chinese have by nature unnsually small feet ; “ 
and it is Avell fen own that the women of the tipper classes 
distort their feet to make them still smaller, lastly^ Hum- 
boldt thinks that the American Indians prefer coloring 
their bodies with red paint in order to exaggerate their 
natural tint ; and until recently European women added 
to their naturally bright colors by rouge and white cos- 
ineticg; but I doubt whether many barbarous nations 
have had any such intention in painting themselves, 

111 the fashions of our own dress we see exactly the 
same principle and the same desire to carry every point 
to an extreme ; we exhibit, also, the same spirit of emula- 
tion^ Jint the fashions of savages are far more permanent 
than ours ; and whenever their bodies are artificially mod- 
ified this is necessarily the case* The Arab women of 
the tipper Nile occupy about three days in dressing their 
hair ; they never imitate other tribes, “ but sim^y vie 
with each other in the superlativeness of their own style*” 
Dr, Wilson, in speaking of the compressed skulls of vari- 
ous American races, adds, Such usages are among the 
least eradicable, and long survive the shock of revolu- 
tions that change dynasties and efface more important 
national peculiarities,” The same piinciple comes large- 
ly into play in the art of selection; and we can thus un- 
derstand, as I have elsewhere explained,** tlic wonderful 
development of all the races of animals and plants which 
are kept merely for ornament* Fanciers always wish each 
character to be somewhat increased; they do not admire 



quoted by Pritebard, *Fhya, Hist, of Mankind, » 3d edit, toI v, p, 6^, 

Lawrence, * Lectures OB Physiology,^ p, 33 

" This fact was aacerUined in the ‘ Rcise dcr A worn ; Anthropoloir 
TbeiV Dr. Wehbach, 1867, s, 265, ' ^ 

« ‘Smithsonian Institution,’ 1863, p. 289. On the fashions of Arab 
women, Sir S, Baker, ‘The Nile Tributaries,' 1S67, p, 121, 

‘Tho Yariation of Animala and Plants under Domeatication ' voL L 
p* 214 ; toL ;L p, 240. 
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a. me<lium standard j they certainly do not desire any great 
and abrupt change in the character of their breeds ; they 
admire solely what they are accustomed to behold, but 
they ardently desire to see each characteristic feature a 
little more developed. 

No doubt the perceptive powers of man and the lower 
animals are so constituted that brilliant colors and certain 
forms, as w^ell as harmonious and rliythmical sounds, give 
pleasure and are called beautiful ; but why this shook! be 
so, we know no more than why certain bodily sensations 
are agreeable and others disagreeable. It is certainly not 
true that there is in the mind of man any universal stand- 
ard of beauty with respect to the human body. It is, !iow- 
cver, possible that certain tastes may in the course of time 
become inherited, though I know of no evidence in favor 
of this belief; and if so, each race would possess its own 
innate ideal standard of beauty. It has been argued 
that ugliness consists in an approach to the structure of 
the lower animals, and this no doubt is true with tlie more 
civilized nations, in which intellect is highly appreciated ; 
but a nose twice as prominent, or eyes twice as large as 
usual would not be an approach in structure to any of the 
lower animals, and yet would be utterly hideous. The 
men of each race prefer what they are accustomed to be- 
hold ; they cannot endure any great change ; but tliey like 
variety, and admire each characteristic point carried to a 
moderate extreme/® Men accustomed to a nearly oval 
face, to straight and regular features, and to bright colors, 
admire, as tve Europeans know, these points when strongly 
developed. On the other hand, men accustomed to a 
broad face, wnlh liigh cheek-bones, a depressed nose, and 

Schaaffhausen, * Archiv fiir Anthropologie,* 1866, s. 164. 

Mr. Bain has collected Mcutfil and Moral Science,’ 186S, pp. 304- 
314) mhout a do^en raorc or less different theories of the idea of heanty ; 
but none are quite the same with that here gwen. 
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a black skin, admire these points strongly developed. No 
doubt characters of all kinds may easily be too much de- 
veloped for beauty. Hence a perfect beauty, which im- 
^ ^ ^ * “11 
plies many characters modified in a particular manner, will 

in every race be a prodigy. As the great anatomist Bi- 
chat long ago said, if every one were cast in the same 
mould, there would be no such thing as beauty* If all 
our women were to become as beautiful as the Venus de 
Medici, we should for a time be charmed j but we should 
soon wisli for variety ; and as soon as wo had obtained 
variety, we should wish to see certain characters in our 
women a little exaggerated beyond the then existing com- 
mon standard. 
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ClIArTER XX. 

Secondary Sexual Chahacteils of Man — cmilnued . 

On the Eft'ects of the Continned Seloetion of Women According* to a 
Diilcreut StAndard of Boauty in each Eace, — Oo the Cauaea which 
interfere with Sexual Selection in Civilszed and Savage Natione.^ 
Conditions favorable to Sexual Selection during Primeval Times.— On 
the Manner of Action of Sexual Selection with Mankind.— On the 
Women in Savage Tribes having some Power to choose their Hus- 
bands. — Absence of Hair on tlie Body, and Development of the Beards 
— Color of the Skin.^Summaiy. 

We have seen in the last chapter that with all barbar- 
ous races ornaments, dress, and external appearance, are 
highly valued ; and that tlie men judge of the beauty of 
their women by widely-diflerent standards. We must 
next inquire whether this preference and the consequent 
selection during many generations of those women, which 
appear to the men of each race the most attractive, has 
altered the character either of the females alone or of both 
sexes. With mammals the general rule appears to he that 
characters of all kinds are inherited equally by the males 
and females ; 'vve might therefore expect that w itli man- 
kind any characters gained through sexual selection by 
the females would commonly be transferred to the off- 
spring of both sexes. If any change has thus been ef- 
fected it is almost certain that the different races will have 
been differently modified, as each has its owm standard of 
beauty* 

With mankind, especially wdth savages, many causes 
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intorfere with tlio action of sexual selection as far as tlie 
bodily frame is concerned. Civilized men are largely at- 
tracted by the mental charms of women, by their wealth, 
and especially by their social position j for men rarely 
marry into a much lower rank of life* The men who suc- 
ceed in ohtaining the more beautiful women, will not have 
a better chance of leaving a long line of descendants than 
other men with plainer wives, with tlie exception of the 
few who bequeath their fortunes according to primogeni- 
ture, Witli respect to the opposite form of selection, 
namely, of the more attractive men by tlie women, al- 
though in civilized nations women have free or almost 
free choice, which is not the case with barbarous races, 
yet their choice is largely influenced by the social position 
and wealth of the men ; and the success of the latter in 
life largely depends on their intellectual powers and energy, 
or on the fruits of these same powers in their forefathers. 

There is, however, reason to believe that sexual se- 
lection lias effected something in certain civilized and 
semi-civilized nations. Many persons are convinced, as it 
appears to me with justice, that the members of our aris- 
tocracy, including under this term all wealthy families in 
which primogeniture has long prevailed, from having 
chosen during many generations from all classes the more 
beautiful women as their wives, have become handsomer, 
according to the European standard of beauty, than the 
middle classes ; yet the middle classes are placed under 
equally favorable couditions of life for the perfect devel- 
opment of the body* Coot remarks that the superiority 
in personal appearance “ which is observable in the erees 
or nobles in all the other islands (of the Pacific) is found 
in the Sandwich islands but this may he chiefly due to 
their better food and manner of life. 

The old traveller Chardin, in describing the Persians, 
says their blood is now highly r^ned by frequent inter- 
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mixtures with the Georgians and Circassians, two nations 
which surpass all the Avorld in personal heauty* There is 
hardly a man of rank in Persia who is not horn of a Geor- 
gian or Circassian mother.” lie adds that they inherit 
their beauty, not from their ancestors, for without the 
above mixture, the men of rank in Persia, wlio are de- 
scendants of the Tartars, would be extremely iigly.*^ ‘ 
Here is a more curious case : the priestesses who attended 
the temple of Venus Erycina at SamGiuliano in Sicily, 
were selected for tlieir beauty out of the whole of Greece ; 
they were not vestal virgins, and Quatrefages,’ who makes 
this statement, says that the women of San-Giidiano arc 
famous at the present day as the most beautiful in the 
island, and are sought by artists as models. But it is ob- 
vious that the evidence in the above cases is doubtful. 

The following case, though relating to savages, is well 
worth giving from its curiosity* Mr. Winwood Reade 
informs me that the Jollofs, a tribe of negroes on the 
west coast of Africa, ‘‘ are remarkable for their uniformly 
fine appearauce.” A friend of his asked one of these men, 
“ How is it that every one whom I meet is so fine-looking, 
not only your men, but your women?” The Jollof an- 
swered, ‘-It is very easily explained: it has always been 
our custom to pick out our worse-looking slaves and to 
sell them.” It need hardly be added that Trvith all sav- 
ages female slaves serve as concubines. That this negro 
should have attributed, whether riglitly or wrongly, the 
fine appearance of his tribe to the long-contmucd elimina- 
tion of the ugly women, is not so surprismg as it may at 
first appear* for I have elsewhere shown that negroes 

* These quotations are taken from Lawrence (* Tjectures on Physiol- 
ogv. etc. X822, p. SOS), who attributes the beauty of the upper classes in 
England to the men having long seleetcd the more beautiful women. 

* ** Antbropologie,” ‘ Revue dcs Cours ScientiEques,’' Oct. 18C8, p. 

V2L 
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fully appreciate the importance of selection in the breed- 
ing of their domestic aiiiiiiLilSj® and I could give from Mr. 
Ileade additional evidence on this head. 

On the CemseB which prevent or check the Action of 
Sexual Selection with Savages, — The chief causes are, 
firstly, so-called communal marriages or promiscuous in- 
tcTCOurse ; secondly, infanticide, especially of female in- 
fants; thirdly, early betrothals ; and lastly, the low esti- 
mation ill which women arc lield^ as mere slaVes, These 
four points must be considered in some detail* 

It is obvious that as long as the pairing of man, or of 
any other animal, is left to chance, with no choice exerted 
by either sex, there can be no sexual selection; and no 
effect will be produced on the offspring by certain indi- 
viduals having had an advantage over others in their 
courtship. 'Now it is asserted that there exist at the pres- 
ent day tribes which practise what Sir J* Lubbock by 
courtesy calls communal marriages ; that is, ail the men 
and women in the tribe are husbands and wdves to each 
other. The licentiousness of many savages is no doubt 
astonishingly great, but it seems to me that more evi- 
dence is requisite before w^e fully admit that their existing 
intercourse is absolutely promiscuous. Nevertheless all 
those who have most closely studied the subject/ and 

# 

® *Tlie Variation of Ammala and Planta under Domestication,’ toL i* 

p, 207 

* Sir L Lubbock, ‘ The Origin of CIvilLeution,’ 1870, chap* iit csp<s 
ciallj pp. 6(1^67. Mr, McLennan, in hia cxtremclj valuable work on 
'Primitive Mumage,’ 18C6, p* 1G3, speaks of tho union of the sexea “ in 
the earliest times as loose, transitory, and in some degree promiscuous.” 
Mr, McLennan and Sir J, Lubbock have collected much evidence on the 
extreme licentiougness of savages at the present time, Mr* L, H, Mor- 
gan, in his interesting memoir on the classificatory systein of relationship 
pProc* American Acad* of Seicnces,’ vol vii* Peb, 18G8, p, 475) con- 
cludes tliat polygamy and all forms of marriage during primeval times 
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w hoso judgment is wrortli much mores than minOj bclicvo 
that communal marriage was the original and universal 
form throughout the w^orldj including the intermarriage 
of brothers and sisters* The indirect evidence in favor 
of this belief is extremely strong, and rests chiedy on the 
terms of relationship which are employed hetween the 
members of the same tribe, implying a connection with 
the tribe alone, and not with either parent* But the Bub- 
jeet is too large and complex for even an abstract to be 
here given, and I will, confine myself to a few remarts* 
It is evident in the case of communal maniages, or where 
the marriage-tie is very loose, that the relationship of the 
child to its fatlier cannot be known. But it seems almost 
incredible that the relationship of the child to its mother 
should ever have been completely ignored, especially as 
the w^oraen in most savage tribes nurse their infants for a 
long time. Accordingly in many cases the lines of dc' 
scent are traced through the mother alone, to the exclusion 
of the father. But in many other cases the terms em- 
ployed express a connection %vith the tribe alone, to the 
exclusion even of the mother* It seems possible that the 
connection between the related members of the same bar- 
barous tribe, exposed to all sorts of danger, might be so 
much more important, owning to the need of mutual pro- 
tection and aid, tlian that between the mother and her 
child, as to lead to the sole use of terms expressive of the 
former relationships ; but Mr, Morgan is convinced that 
this view of the case is by no means sufficient* 

The terms of relationship used in difierent parts of the 
w^orld may be divided, according to the author just 
quoted, into two great classes, the classificatoiy and de- 
Bcriptive— the latter beuig employed by us. It is the 

were esseutiallj unknown* It Appear?, also, from Sit J* Lubbock B work, 
that Batbofen likcw'kc believes that commiinal intcrcourao originally 

prevailed 
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classificutory system which so strongly leads to tlic belief 
that commimal and other extremely loose foiTns of mar- 
riage were originally universal. But, as far as I can sec, 
there is no necessity on this ground for believing in abso- 
lutely promiscuous intercourse. Men and ivomen, like 
many of the lower animals, might formerly have entered 
into strict though temporary unions for each birth, and in 
this case nearly as much confusion would have arisen in 
the teims of relationship as in the ease of promiscuous in- 
tercoui'se. As far as sexual selection is conceited, all that 
is required is that choice should be exerted before the par- 
ents unite, and it signifies little w^hether the unions last 
for life or only for a season* 

Besides the evidence derived from the terms of rela- 
tionship, other lines of reasoning indicate the former wide 
prevalence of communal marriage. Sir J, Lubbock in- 
geniously accounts ^ for the strange and widely-extended 
habit of exogamy — that is, the men of one tribe always 
taking wives from a distinct tribe — ^hy comnumism hav- 
ing been the original fonn of marriage ; so that a man 
never obtained a wdfe for himself unless he captured her 
from a neighboring and hostile tribe, and then she would 
naturally have become his sole and valuable property- 
Thus the practice of capturing wives might have arisen ; 
and fiom the honor so gained might ultimately have be- 
come the universal habit, can also, according to Sir 
J. Lubbock/ thus understand ‘Hhc necessity of expiation 
for marriage as an infringement of tribal rites, since, ac- 
cording to old ideas, a man had no right to appropriate to 
himselt that which belonged to the whole tribe.” Sir J, 
Lubbock further gives a most curious body of fiicts show- 
ing that ill old times high honor was bestowed on women 
who were utterly licentious ; and this, as he explams, is 

« Address to British Association * On the Sociaf and Religious Condi- 
tion of the Lower Races of Man/ IS'yo, p. 20, 
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intelligible, if we aGrait that promif^cuous intcTeourse was 
the aboriginal and therefore long-revered custom of the 
tribe.* 

Although the manner of development of the marriage- 
tie is an obscure subjeetj as we may infer from the diver- 
gent opinions on several points between the three authors 
who Lave studied it most closely, namely, Mr* Morgan, 
Mr. McLennan, and Sir J* Lnhhock, yet from the forego- 
ing and several other lines of evidence it seems certain 
that the habit of marriage has been gradually developed, 
and that almost promiscuous intercourse was once ex- 
tremely common througliout the world, Kevcrthclcss, 
from tlic analogy of the lower animals, more particularly 
of those which come nearest to man in the series, I cannot 
believe that this habit prevailed at an extremely remote 
period, when man had hardly attained to his present rank 
in the zoological scale. Man, as I Iiave attempted to 
show, is certainly descended from some ape-like creature. 
With the existing Quadrumana, as far as their habits are 
known, the males of some species are monogamous, but 
live during only a part of the year with the females, as 
seems to be the case with the Orang. Several kinds, as 
some of the IncHan and American monkeys, are strictly 
monogamous, and associate all the year round Avith their 
wives. Others are polygamous, as the Gorilla and sev- 
eral American species, and each family lives separate. 
Even when tliis occurs, tlie families inhabiting the same 
district are probably to a certain extent social: the Chim- 
panzee, for instance, is occasionally met with in large 
bands. Again, other species are polygamous, but several 
males, each with their OAvn females, live associated in a\ 

* ^ Origin of Civilizjition,* 18t0, p. 86. Iti the eeveml works above 
quoted there will be found copious evidctiee on relatiouahip through the 
females alouc, or with the tribe alone. 
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l)0<3y, as with several species of Baboons/ We may in- 
deed coiicludo from wiiat we know of the jealousy of all 
male quadrupeds, armed, as many of them are, with spe- 
cial weapons for battling wdtli their rivals, that promis- 
ciious intercourse in a state of nature is extremely improb- 
able. The pairing may not last for life, but only for each 
birth ; yet if the males whicli are the strongest and best 
able to defend or otherwise assist their females and young 
offspring, were to select the more attractive females, this 
would suffice for the work of sexual selection* 

Therefore, if we look far enough back in the stream of 
time, it is extremely improbable that primeval men and 
women lived promiscuously together. Judging from the 
social habits of man as he now exists, and from most sav- 
ages being polygamists, the most probable view is that 
primeval man aboriginally lived in small communities, 
each with as many wives as he could support and obtain, 
whom lie would have jealously guarded against all other 
men. Or he may have lived with several wives by him- 
self, like the Gorilla ; for all the natives agree that but 
one adult male is seen in a band ; when the young male 
grows up, a contest takes place for mastery, and the 
strongest, by killing and driving out the others, estab- 
lishes himself as the head of the community.’’ * The 
younger males, being thus expelled and wandering about, 
would, when at last successful in finding a partner, pre- 
vent too close interbreeding within the limits of the same 
family. 

7 Brchm (* Illust. Thierleben/ li. i. p. ^1) eaja C^noeephahts fiama- 
dr^as lives in great troopa containing twice as manj adult feraalca as 
adult males. See Reuggor on American polygamous Epoclos, and Owen 
f Auat. of Vertebrates/ vol, iii, p. 746) on American monogamous spe^ 
cies. Other referenoea might be added. 

^Dr, Savage, in * Boston Journal of Nat. Hist; vol v. 1816-47 P 
423. ' * ■ 
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Although eavages arc now extremdy licentious, and 
although coimnuiial marriages may formerly have largely 
prcvaileti, yet many tribes practise some form of mar- 
riage, hilt of a far more lax nature than with civilized 
nations. Toly gamy, as just stated, is almost universally 
followed by the leading men in every tribe* Nevertheless, 
there arc tribes, standing almost at the bottom of the 
scale, which are strictly monogamous. This is the case 
with the Yeddahs of Ceylon : they have a saying, accord- 
ing to Sir J. Lubbock,’' “ that death alone can separate bus- 
band and wife,” An intelligent Kandyan chief, of course 
a polygamist, ^‘was pci-fectly scandalized at the utter 
barbarism of living with only one wife, and never parting 
until separated by death,” It was, lie said, just like the 
Wanderoo monkeys*” Whether savages who now enter 
into some form of marriage, either polygamous or monog- 
amous, have retained this habit from primeval times, or 
whether they have returned to some form of marriage, 
after passing through a stage of promiscuous intercourse, 
I will not pretend to conjecture. 

In/anticide.*--Thh pmetico 5s now very common 
throughout the world, and there is reason to bcUeve that 
it prevailed much more extensively during former times/* 
Barbarians find it difficult to support themselves and their 
children, and it is a simple plan to kill their infants. In 
South America some tribes, as Azara states, formerly de- 
stroyed so many infants of both sexes, that tliey were on 
the point of extinction. In the Polynesian lalaiids wom- 
en have been known to kill from four or five to even ten 
of their children ^ and Kills could not find a single woman 
who had not killed at least one* Y herever infanticide 

® ‘ Prulilatoric TiroeV ISG9, p. 424. 

Mr. McLenuJin, ‘Primitive Marriage,' 18 SB. Sec espeoisillj on ex- 

ogatnj and infanticide, pp. 130^ 138, 165* 
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prevails tlie struggle for existence will be in so far less 
severe, and all tbe members of tbe tribe will have an al- 
most equally good chance of rearing their few surviving 
children. In most cases a larger number of female than 
of male infants are destroyed, for it is obvious that the 
latter are of most value to the tribe, as they will w'hen 
grown up aid in defending it, and can support themselves. 
Ilut the trouble experienced by the women in rearing 
children, their consequent loss of beauty, the higher esti- 
mation set on them and their happier fate, when few in 
number, arc assigned by the T\^omen themselves, and by 
various observers, as additional motives for infanticide. 
In Australia, where female infanticide is still common, Sir 
G. Grey estimated the proportion of native women to 
men as one to three ; but others say as two to three. In 
a village on the eastern frontier of India, Colonel Maccul- 
loch found not a single female child. “ 

"W hen, owing to female infanticide, the women of a 
tribe are few in number, the habit of capturing wives 
from neighboring tribes would naturally arise. Sir J. 
Lubbock, however, as we have seen, attributes the prac- 
tice, in chief part, to the former existence of communal 
marriage, and to the men Laving consequently captured 
TrSomen from, other tribes to bold as their sole property. 
Additional causes might be assigned, such as the com- 
muniticB being very small, in which case, marriageable 
women would often be deficient. That the habit of cap- 
ture was most extensi\-ely practised during former times, 
e\oii bj the ancestors of civilized nations, is clearly shown 
by tbe preservation of many curious customs and cere- 
monies, of which Mr, McLennan has given a most inter- 

Dr. CarliiDd (* Ueber das Aussterben dcr KuturTolk^ir,^ 1S6S) h^ia 
collcicted inuoL infonuation on infanticide, see especially s. 27 61 64 
Azara (n^oyages/ etc., tom. il pp. 94, 116) enters in detail on the mo- 
tivofl. Bee also McLennan (ibid. p. 1S9) for cases in India. 



Chap. XX,] 



INTERFERING CAUSES. 



349 



cstinsT account. In our own marriasics the “ best man 
seems originally to have been the chief abettor of the 
bridegroom in the act of capture, KotVj as long as men 
habitually procured their ^vives through violence and 
craft, it is not probable that tliey vrould have selected the 
more attractive ^'^omen ; they vould have been too glad 
to have seized on any woman. But as soon as the prac- 
tice of procuring wives from a distinct tribe was effected 
through barter, as now occurs in many places, the more 
attractive women would generally have been purchased. 
The incessant crossing, however, between tribe and tribe, 
which necessarily follows from any form of this habit 
would have tended to keep all the people inhabiting the 
same country nearly uniform in character; and this would 
have greatly interfered with the power of sexual selection 
in differentiating t!^e tribes. 

The scarcity of women, consequent on female infanti- 
cide, leads also to another practice, namely, polyandry, 
which is still common in several parts of the world, and 
which formerly, as Mr. McLennan believes, prevailed al- 
most universally ; but this latter conclusion is doubted by 
Mr. Morgan and Sir J, Lubbock.” \\Tienever two or 
more men are compelled to marry one woman, it is certain 
that all the women of the tribe will get married, and 

•I 

there will be no selection by the men of the more attrac- 
tive women. But, under these circumstances, the women 
no doubt will have the power of choice, and will prefer 
the more attractive men. Azara, for instance, describes 
how carefully a Guana woman bargains for all sorts of 
privileges before accepting some one or more Imsbands ; 
and the men in consequence take unusual care of their 



Primitive Marriage/ p, 208 ; Sir J. Lubbock, ‘Origin of Civiliza* 
.ion/ p. 100* See also Mi’* Morgan, loc. tit., on former prevaleuce of 
pOljftDdTT. 
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persomil apjioarancc.^® The very ugly men would perhaps 
altogether IVul in getting a wife, or get one later in lifoj 
hut the handsomer men, although the most successful iu 
obtaining wives, would not, as far as we can see, leave 
more offspring to inherit their beauty than the less hand* 
some husbands of the same women. 

Early BetrothaU and Slavery of 'Women, — With many 
savages it is the custom to betroth the females while mere 
infants ; and this would effectually prevent preference be- 
ing exerted, on either side, according to personal appear- 
ance. But it 'would not prevent the more attractive 
wmmen from being afterward stolen or taken by force 
from their husbands by the more powerful men ; and this 
often happens in Australia, America, and other parts of 
the 'W'orid* The same consequences ’with reference to 
sexual selection would to a certain extent follow when 
women are valued almost exclusively as slaves or beasts 
of burden, as is the ease with most savages. The men, 
however, at all times would prefer the liandsoincst slaves 
according to their standard of beauty. 

Wc thus sec that several customs prevail with savages 
which would greatly interfere with, or completely stop, 
the action of sexual selection. On the other hand, the 
conditions of life to which savages are exposed, and some 
of their habits, are favorable to natural selection ; and 
this always comes into play together with sexual selec- 
tion, Savages are known to suffer severely from recur- 
rent famines ; they do not increase their food by artificial 
means ; they rarely refrain from marriage,'* and generally 

* Voyages^’ etc*, tom. ii, pp. 92-05. 

Biirehell says Travela iu South Afrioa/ toI. H 1S24, p, 68), that 
among tho wUtl uations of Southern Africa, neither men nor women ever 
pft5S their Ijvei in a state of celibacy. A?,ara p Voyages dans rAmdriqne 
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marry young. Consequently t!ioy must lie subjected to 
occasional hard struggles for cxistcncCj and the favored 
individuals Tvill alone survive. 

Turning to primeval times when men had only doubt- 
fully attained the rank of manhood^ they Tvonld probably 
have lived, as already stated, either as polygamists or 
temporarily as monogamists. Their intercourse, judging 
from analogy, v^oiild not then have been promisenons. 
They would, no doubt, have defended tlieir females to the 
best of their power from enemies of all kinds, and would 
probably Iiave hunted for their subsistence, as well as for 
that of tlieir offspring* The most powerful and able 
males would have succeeded best in the struggle for life 
and in obtaining attractive females. At this early period 
the progenitors of man, from having only feeble powers 
of reason, would not have looked forward to distant con- 
tingencies. They ivonld have been governed more by 
their instincts and even less by tlieir reason than are 
savages at the present day. They would not at that 
period have partially lost one of the strongest of all in- 
.stincts, common to all the lower animals, namely, the love 
of their young offspring; and consequently they would 
not have practised infanticide. There would have been 
no artificial scarcity of women, and polyandry would not 
have been followed ; there would have been no early be- 
trothals ; women ivonld not have been valued as mere 
slaves ; both sexes, if the females as w^ell as the males 
were permitted to exert any choice, would have chosen 
tlieir partners, not for mental charms, or property, or 
social position, hut almost solely Irom external appear- 
ance. All the adults would have married or paired, and 
all the offspring, as far as that was possible, would have 
been reared ; so that the struggle for existence would 

Mcrid/ tom. ii. 1809, p. 21) makes prcciaclj tlie same remark in regard 
to the wild Indians of South America. 
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have been periodically severe to an extreme degree. 
Tims during these primordial times all the conditions for 
sexual selection would have been much more favorable 
than at a later period, when man had advanced in Lis 
intellectual powers, but had retrograded in his instincts. 
Therefore, ■whatever influence sexual selection may have 
had in producing the differences between the races of 
man, and between man and the higher Quadrumana, this 
influence would have been much more powerful at a very 
remote period than at the present day. 

0)^ the Manner of Action of JSexual Selection with 
MankhuL^Vf iih pruneval men under the favorable con- 
ditio na just stated, and with those savages who at the 
present time enter into any marriage-tie (but subject to 
greater or less interference according as the habits of 
female infanticide, early betrothals, etc., are more or less 
practised), sexual selection will probably have acted in 
the following manner: The strongest and most vigorous 
men — those -who could best defend and hunt for their 
fiimilies, and during later times the chiefs or head-men — 
those who were provided with the best weapons and who 
possessed the most property, such as a larger number of 
dogs or other animals, w^ould have succeeded in rearing a 
greater average number of offspring, than 'would the 
weaker, poorer, and lower members 'of the same tribes. 
There can, also, be no doubt that such men would gener- 
ally ha\e been able to select the more attractive w'oinen. 
At present the chiefs of nearly every tribe throughout 
the world succeed in obtaining more than one wife. Un- 
til recently, as I Iiear from Mr. jMantell, almost every ^i^irl 
in Jsew Zealand, w"ho w^as pretty, or promised to bo 
pretty, was tapu to some chief. ^\Atli the Kaftres, as Mr. 
C, iramllton states, the chiefs generally liave the pick 

' Aiitliiopologicivl Jmi. 18T0, p. xvl 
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of the women for many miles round, and are most perse- 
vering in establishing or confirming their privilege.’^ We 
have seen that each race has its own style of beauty, and 
we know that it is natural to man to admire each charac- 
teristic point in his domestic animals, dress, ornaments, 
and personal appearance, when carried a little beyond the 
common standard. If, then, tlie several foregoing proposi- 
tions be admitted, and I cannot see that they are doubtful, 
it would be an inexplicable circumstance, if the selection 
of -the more attractive women by the more powerful men 
of each tribe, who would rear on an average a greater 
number of children, did not after the lapse of many gen- 
erations modify to a certain extent the character of the 
tribe. 

With our domestic animals, tvlien a foreign breed is 
introduced into a new country, or when a native breed is 
long and carefully attended to, either for use or ornament, 
it is found after several generations to have undergone, 
whenever the means of comparison exist, a greater or less 
amount of change. This follows from unconscious selec- 
tion during a long series of generations— that is, the pres- 
ervation of the most approved individuals — without any 
wish or expectation of such a result on the part of the 
breeder. So, again, if two careful breeders rear during 
many years animals of the same family, and do not com- 
pare them together or with a common standard, the ani- 
mals arc found after a time to have become, to the surprise 
of their owners, slightly dUferent/' Each breeder has im- 
pressed, as Von Nathusius well expresses it, the character 
of his own mind — his own taste and judgment— on his 
animals. AVhat reason, then, can be assigned why similar 
results should not follow from the long-continued selection 
of the most admired women hy those men of each tribe 

w * TIi6 Variation of Aiiimala and Flaats uodar Doincsticfttion,* vol. 
ii. pp. 210-217. 
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who were able to roar to maturity the greater u umber of 
children? This would be unconscious selectioDj for an 
effect would be produced, independently of any ivkh or 
expectation on the part of the men ivlio preferred certain 
w^omen to others. 

Let us suppose the members of a tribe, in which some 
foi-m of marriage w as practised, to spread over an unoc* 
cupied continent 5 they -would soon split up into distinct 
hordes, wLich Tvoukl be sejiarated from each other by 
various barriers, and still more effectually by the incessant 
■wars betAveen all barbarous nations. The hordes w^oulJ 
thus be exposed to sliglitly different conditions and habits 
of life, and would sooner or later come to differ in some 
small degree. As soon as this occurred, each isolated 
tribe would form for itself a sliglitly different standard of 
beauty ; ” and then unconscious selection would come into 
action through the more powerful and leading savages 
preferring certain w'omen to others. Thus the differences 
between the tribes, at first very slight, would gradually 

and inevitably be increased to a greater and greater 
degree. 

With animals in a state of nature, many characters 
proper to tlie males, such as size, strength, special weapons, 
courage and pugnacity, have been acquired tlirougli the 
law of battle. The semi-human progenitors of man, like 
their allies the Quadrumana, wull almost certainly have 
been thus modified ; and, as savages still fight for the pos- 
session of their w^omen, a similar process of selection has 
probably gone on in a greater or less degree to the present 
day. Other characters proper to tlie males of the louver 

Ad iDgeDioua writer arguca, from el comparison of the pictures of 
Rapliiicl, Rubens, and modem Erencb artist a, that the idea of beauty U 
not absolutely the same even throughout Europe; see the ‘Lives of 
Haydn and Mozart,’ by M. Poinbet, Eng. translat. p. 2^8. 
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Bucli as briglit colors and various ornaments, have 
been acquired by the more attractive males having teen 
preferred by llio fora.ak’S. There are, however, exceptional 
cases in which the males, instead of liaving been the se- 
lected, have been the selectors. We recognize such cases 
by the females liaving been rendered more highly orna- 
mented than the males — their ornamental characters having 
been transmitted exclusively or cliicfly to their female 
offspring. One such case has been described in the order 
to which man belongs, namely, with the Elicsus monkey. 

Man is more powerful in body and mind than woman, 
and in the savage state he keeps her in a far more abject 
state of bondage than does the male of any other animal ; 
therefore it is not surprising that he should have gained 
the power of selection. Women are everywhere conscious 
of the value of tlieir beauty ; and when they have the 
means, they take more delight in decorating thcmBclvcs 
with all sorts of ornaments than do men. They borrow 
the plumes of male birds, "with which Hature decked this 
Bcx ill order to charm the females. As women have long 
been selected for beauty, it is not surprising that some of 
the successive variations should have been transmitted in 
a limited manner ; and consequently that women should 
have transmitted their beauty in a somewhat higher degree 
to their female than to their male offspring. Hence women 
have become more bcautliul, as most persons will admit, 
than men. Women, hoivover, certainly transmit most of 
their ebaractera, including beauty, to tlieir offspring of both 
sexes ; so that the continued preference by the men of 
each race of the more attractive women, according to their 
standard of taste, would tend to modify in the same man- 
ner all the individuals of both sexes belonging to the 

race. 

With respect to the other form of sexual scleotion 
(which w'ith the lower animals is much the most comiiion), 
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namely, when the females are the selectors, and accept 
only those males which excite or charm them most, we 
have reason to believe that it formerly acted on the pro- 
genitors of man* Man in all probability owes his beard, 
and perhaps some other characters, to inheritance from an 
ancient progenitor who gained in this manner his orna- 
ments. But this foim of selection may have occasionally 
acted during later times ; for in utterly barbarous tribes 
the women have more power in choosing, rejecting, and 
tempting their lovers, or of afterward changing their hus- 
bands, than might have been expected* As this is a point 
of some importance, I will give in detail such evidence as 
I have been able to collect, 

Heame describes how a woman in one of the tribes of 
Arctic America repeatedly ran away from her husband 
and joined a beloved man ; and with the Charnias of South 
America, as Azara states, the power of divorce is perfectly 
free. ^ ith the Abipones, when a man chooses a wife he 
bargains with the parents about the price* But, “ it fre- 
quently ^happens that the girl rescinds what has been 
agreed upon between the parents and the bridegroom, 
obstmately rejecting the very mention of marriage.” She 
often runs away, hides herself, and thus eludes the bride- 
groom* In the Fiji Islands the man seizes on the woman 
whom he wishes for his w'ifo by actual or pretended force 5 
but * on reaching the home of her abductor, should she not 
approve of the inatchj she runs to some one who can pro- 
tect her ; if, how-ever, she is satisfied, the matter is settled 
forthwith,” In Tierra del Fuego a young man first obtains 
the Consent of the parents by doing them some service, and 
then he attempts to carry off the girl ; “ but if she is un- 
willing, she hides herself in the Tvoods until her admirer is 
heartily tired of looking for her, and gives up the pursuit ; 
hut this seldom happens,” With the Calmueks there is a 
regular race betw^een the bride and bridegroom, the for- 
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mer haying a fair start; and Clarke was assured that no 
instance occurs of a girl hoing caught, unless she has a 
partiality to the pursuer,” So ^vilh tlie %vild tribes of the 
Malay archipelago there is a similar racing-matcli ; and it 
appears from M* Boiirieii’s accoimtj as Sir J. Lubbock re- 
marks, that the race * is not to the swift, nor the battle 
to tbc strong,^ but to the young man who has the good 
fortune to please his intended bride,” 

Turning to Africa: the Kaffres buy their wives, and 
girls are severely beaten by their fathers if they will not 
accept a chosen husband; yet it is manifest from many 
facts given by the Rev. Mr, Shooter, that they have con- 
siderable power of choice. Thus very ugly, though rich 
men, have been knowm to fail in getting wives. The girls, 
before consenting to be betrothed, compel the men to show 
themselves off, first in front and then behind, and exhibit 
their paces,” They have been knowm to propose to a 
man, and they not rarely run away wdth a favored lover* 
With the degraded Bushwomen of South Africa, “ when 
a girl has grown np to womanhood without Laving been 
betrothed, w^hich, howxycr, docs not often happen, her 
lover must gain her approbation, as w^cll as that of the 
parents,” Mr* Winwood Reade made inquiries for me 
wdtb respect to the negroes of Western Africa, and he in- 
forms me that the women, at least among the more in- 
telligent pagan tribes, have no difficulty in getting the 
husbands wdiom they may desire, although it is considered 
unwomanly to ask a man to marry them. They arc quite 

’8 Azara/ Voyages,' etc* tom. ii. p* 23. Dobrizhoffer, *An accoTint 
of the Abipoues/ vol U. 1822, p. 207, WilUanig on the Fiji Islandera, 
as quoted by Lubbock, * Origin of Civilization,' 1870, p, 19, On the 
Fuegians, King and Fitz Roy, * Voyages of the Adventure and J^eagle^* 
Tol il 1839, p* 1S2. On the CalmuckB, quoted by McLennan, ‘Primi^ 
live Marriage/ ISGB, p. 32. On the Malays, Lubbock, ibid, p. 70* The 
Rev J* Shooter, *On the Kafirs of Natal/ 1867,' pp- E2-60* On the 
Bushwomen, Burchell, ‘Travels in South Africa/ vuL lu 1824, p. 09. 
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capable of falling in love, and of forming tender, passion- 
ate, and faithful attachments*” 

We thus see that with savages the women are not in 
quite so abject a state in relation to marriage as has often 
heen supposed. Tlmy can tempt the men whom they 
prefer, and can sometimes reject those whom they dis- 
like, either before or after marriage* Preference on the 
part of the women, steadily acting in any one direc- 
tion, would ultimately affect the character of the tribe; 
for the women would generally choose not merely the 
handsomer men, according to their standard of taste, but 
those who were at the same time beet able to defend and 
suj)port them. Such welbendowcd pairs would commonly 
rear a larger number of offspring than the less well en- 
dowed. The same result would obviously follow in a still 
more marked manner if there was selection on both sides ; 
that is, if the more attractive and at the same time more 
powerful men were to prefer, and were preferred by, the 
more attractive women. And these two forms of selection 
seem actually to have occurred, whether or not simulta- 
neously, with mankind, especially during the earlier pe- 
riods of our long history, 

W e will now consider in a little more detail, relatively 
to sexual selection, some of the characters which distin- 
guish the several races of man from each other and from 
the lower animals, namely, the more or less complete ab- 
sence of hair from the body and the color of the skin. 
We need say nothing about the great diversity in the 
shape of the features and of the skull between the differ- 
ent races, as we have seen in the last chapter how differ- 
ent is the standard of beauty in these respects* These 
characters will therefore probably have been acted on 
through sexual selection ; but we have no means of judging, 
as far as I can see, whether they have been acted on 
chiefly through the male or female side. The musical 
faculties of man have likewise been already discussed. 
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Absence of Hair on the Bochj^ and Us Bec^dopment on 
the Face and Head — From the presence of the woolly 
hair or lanugo on the human foetus, and of rudimentary 
hairs scattered over the body during maturity, we may 
infer that man is descended from some animal which was 
born hairy and remained so during life. The loss of hair 
is an inconveniencG and probably an injury to man even 
under a hot climate, for he is thus exposed to sudden 
chills, especially during wet v'eatlicr* As Mr. Wallace 
remarks, tlic natives in all countries arc glad to protect 
their leaked backs and Bhouklcrs wdth some slight cover* 
ing» Ko one supposes that the nakedness of the skin is 
any direct advantage to man, so that his body cannot have 
been divested of hair through natural selection.*® Nor 
have we any grounds for believing, as shown in a for- 
mer chapter, that this can he due to the direct action of the 
conditions to which man has long been exposed, or that 
it is the result of correlated development* 

The absence of hair on the body is to a certain extent 
a secondary sexual character ; for in all parts of the world 
women are less hairy than men. Therefore v e may rea* 

” ‘Contributions to the Theory of Natural Selection,’ IS'JO, p, 34a, 
Mr. Wallace believes (p. 350} that some lutclligeut power baa guided 
or detennined the development of man;’' and he coTisidors tho hair^ 
less condition of the akin as coming under this head. The Bev, T. H. 
Btebbing, in comroenling on this view (‘ Tnmaactious of Pevonshire 
Assoc, for Science; 1870) remarks that, bad Mr. Wallace “ employed 
his usual ingenuity on the question of man's hairless skin, he might ba^e 
seen the possibility of its selection through its superior beauty or the 
health attaching to superior cleanUnesa. At any rate It is surprising 
that he should picture to himself a superior intelligence plucking tho 
hair from the backs of savage men (to whom, according to his own ac- 
count, it would have been useful and beneficial), in order that the de- 
scendants of the poor shorn wretches might, after many deaths from cold 
and damp in the course of many generalious;' have been forced to raiso 
themselves in the scale of civili^ftlion through the practice of various 
arts, in the manner indicated by Mr. Wallace. 
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sonaWy suspect that tliia is a cliaracter ■wLicli lias been 
gained thro ugli sexual selection. We know that the faces 
of several species of nioiikcys, and large surfaces at the pos- 
terior end of the body in other species, have been denuded 
of hair ; and tliis we may safely attribute to sexual selec- 
tion, for these surfaces are not only vividly colored, but 
sometimes, as with the male mandrill and female rhesus, 
much more vividly in the one sex than in the other. As 
these animals gradually reach maturity the naked surfaces, 
as I am informed by Mr. Bartlett, grow larger, relatively 
to the size of their bodies. The hair, how'ever, appears to 
have been removed in these cases, not for the sake of nu- 
dity, but that the color of the skin should be more fully 
displayed. So, again, with many birds the lioad and 
neck liave been divested of feathers through sexual 

selection, lor the sake of exhihiting the brightly-colored 
skin. 

As woman has a less hairy body than man, and as 
this character is common to all races, wc may conclnde 
that our female semi-human pj'ogenitors were probably 
first partially divested of hair ; and that this occurred at 
an extremely remote period before the several races bad 
diverged from a common stock. As onr female progcui- 
tors gradually acquired this new character of nudity, *they 
must have transmitted it in an almost equal degree to 
their young offspring of both sexes ; so that its transmis- 
Sion, as in the case of many ornaments with mammals and 
birds, has not been limited either by age or sex. There ia 
nothing surprising in a partial loss of hair having been 
esteemed as oimamental by the ape-like progenitors of 
man, for we have seen that witli animals of all kinds in- 
numerable strange characters have been thus esteemed, 
and have consequently been modified through sexual 
selection. Nor is it surprising that a character in a slight 
degree Injurions should have been thus acquired ; for*wo 
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know tliat this is t!ie case with tlie plumes of some birds, 
and with the horns of some stags* 

The females of certain anthropoid apes, as stated in a 
former chapter, are somewhat less hairy on the under sur- 
face than are the males; and here liave w3mt might 
have afforded a commenceraent for the process of denu- 
dation, With respect to the completion of tlie process 
throuerh sexual sclcctioEK it is well to bear in mind the 
Kew-Zealand proverb, Tliere is no woman for a liairy 
man.’’ All who liave seen photograj)hs of the Siamese 
hairy family will admit how ludicrously hideous is the 
opposite extreme of excessive hairiness. Hence the King 
of Slam had to bribe a man to marry tlic first hairy wom- 
an in tlic family, who transmitted this character to her 
young offspring of both sexes,^*^ 

Some races are much more hairy than others, espe- 
cially on the male side ; but it must not be assumed that 
the more hairy races, for instance Europeans, have re- 
tained a primordial condition more completely than have 
the naked races, such as the Calmucks or Americans. It 
is a more probable view that the hairiness of the former 
is due to partial reversion, for characters which ha%"e long 
been inlieritcd are always apt to return. It docs not ap- 
pear that a cold climate has been influential in leading to 
this kind of reversion ; excepting perhaps with the ne- 
groes, who have been reared during several generations, 
in the United States,"' and possibly with the Ainas, who 

‘The Yarktiou of Animals and PLints under DomesticatiOTi/ vol. ii, 
1868, p. 327. 

‘Investigations into Military and Anthropological Statlatica of 
American Soldiers^ by B. A. Gould, 1869; p. 568: Observations were 
carefully made on tho pilosily of 2,1^^ blank and colored eoldier^i, vvliile 
they were bathing ; and, by looking to the published t:\hle, “ it is mani- 
fest at a glance that tliere is but little, if any, dilfereneo between the 
white and the black races in this respect;' It is, however, certain that 
negroes in their native and much hotter land of Africa, have remarkably 
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inhabit tlie noi-them islands of the Japan archipelago. 
But the laws of inheritance arc so complex that we can 
seldom understand their action. If the greater hairinesa 
of certain races he the result of reversion, uTichecked by 
any form of selectionj the extreme variability of this char- 
acter, even within the limits of the same race, ceases to be 
remarkable. 

With respect to the beard, if we turn to oiir best 
guide, namely the Quadrumana, we find beards equally 
well developed in both sexes of many species, but in 
others, either confined to the males, or more developed 
in them than in the females. From this fact, and from 
the curious arrangementj as well as the bright colors, of 
the hair about the heads of many monkeys, it is highly 
probable, as before explained, that the males first ac- 
quired their beards as an ornament through sexual selec- 
tion, transmitting them in most cases, in an equal or near- 
ly equal degree, to their offspring of both sexes. We 
know from Fschricht that, with mankind, the female as 
well as the male foetus is furnished with much hair on the 
face, especially round the mouth ; and this indicates that 
we are descended from a progenitor of which both sexes 
were bearded. It appears therefore at first sight prob- 
able that man has retained his beard from a very early 
period, while woman lost her beard at the same time 
wlien her body became almost completely divested of 
hair. Even the color of the beard with mankind seems to 

smooth 1)0 dies. It should be particularly observed that pure blacks 
and mulattoes were included in the above enumeration; and this is an 
unfortunate circumstance, as in accordance with the principle, tlio truth 
of which I have elsewhere proved, crossed races would be eminently 
bable to revert to the primordial hairy character of their early apedike 
progenitors. 

Ueber die liiehtung der Haare am Mcnsehlieheri Kbq^er,^^ in 
Miiller’s * Archiv fiir Anat und Phja/ 1837, a. 40. 
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have been inherited from an ape like progenitor; fonvhen 
there is any difference in tint between the hair of the head 
and the beard, the latter is lighter colored in all raontcya 
and ill man. There is less improbability in the men of 
the bearded races having retained their beards from pri- 
mordial times, than in the case of the hair on the body ; 
for with those Quadriimana, in which the male has a 
larger beard than that of the female, it ia fully developed 
only at maturity, and the later stages of development 
may have been exclusively transmitted to mankind. Wo 
should then see what is actually the case, namely, our 
male children, before they arrive at maturity, as destitute 
of beards as arc our female children. On the other hand, 
the great variability of the beard within the limits of the 
same race and in different races indicates that reversion 
has come into action* However this may be, we must 
not overlook the part which sexual selection may have 
played even during later times ; for we know that, with 
savages, the men of the beardless races take inlluite pains 
in eradicating every hair from their faces, as something 
odious, while the men of tlie bearded races feel the 
greatest pride in their beards. The women, no doubt, 
participate in these feelings, and if so sexual selection can 
hardly have failed to have effected something in the 
course of later times.” 

Mr. Spro at (^Scenes and Studies of Savage Llfo,’ 1868, p. 25) sug- 
gests, with reference to the beardless natives of Yancouver’s Island, that 
Ibc custom of plucking out the hairs on the face, ooutlnued from one 
generation to another, would perhaps at last produce a race distinguish 
able by a thin and straggling growth of beard.” But the custom wgiild 
not have arisen until the beard had already beconie, from some inde- 
pendent cause, greatly reduced, Nor hate we any direct evidence that 
the continued eradication of the hair would lead to any inherited effect. 
Owing to this cause of doubt, I have not hitherto alluded to the belief 
held by some distinguished ethnologists, for instance M- Gossc of Gene- 
va, that artificial modifications of the skull tend to be inherited, I have 
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It is rather difficult to form a judgment how the long 
hair on our heads became developed. Eschriclit states 
that in the human feetus the hair on the face during the 
fifth month is longer than that on the head ; and this in- 
dicates that our semi-human progenitors were not fur- 
nished with long tresses, which consequently must have 
been a late acquisition. Tliis is likewise indicated by the 
extraordinary difference in the length of the hair in the 
different races; in the negro the hair forms a mere curly 
mat ; with m it is of groat length, and wdth the American 
natives it not rarely reaches to the ground. Some species 
of Semnopithccug have their heads covered wdth moder- 
ately long hair, and tins probably serves as an ornament 
and was acquired through sexual selection. The same 
view may be extended to mankind, for we know that long 
tresses are now and were formerly much admired, as may 
be observed in the works of almost every poet ; St. Paul 
says, “ If a woman have long hair, it is a glory to her ; ” 
and we have seen that in North America a chief was 
elected solely from the length of his hair. 



ColoT of" the Skin , — The best kind of evidence that 
the color of the skin has been modified through sexual 
selection is wanting in the case of mankind ; for the sexes 
do not differ In this respect, or only slightly and doubt- 
fully. On the other hand, we know from many facts al- 
ready given that the color of the skin is regarded by the 
men of all races as a highly-important element in their 
beauty ; so that it is a character which would be likely to 
be modified through selection, as has occurred in innumer- 

no wish to dispute this conclusion; and we now know from Df. Brown* 
S^quard's remarkable observations, especially those recently communi- 
cated (16^0) to the British Asaociatiou, that with guinea-pigs the cfTcct^ 
of operations arc inherited. 

** *Uebcr die Richtungj^ ibid. s. 40. 
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able instances ^vlth the lower animals* It Beems at first 
sight a monstrous supposition that the jot blackness of 
the negro has been gained through sexual selection j but 
this view is supported by various analogieSj and we know 
that negroes admire their own blackness* With mam- 
mals, when the sexes differ in color, the male is often * 
hlack or much darker than the female; and it depends 
merely on the form of inheritance whether this or any 
other tint shall be transmitted to both sexes or to one 
alone. The resemblance of Fithecia mtanas with his jet- 
black skin, white rolling eyeballs, and hair parted on the 
top of the head, to a negro in miniature, is almost ludi- 
crous. 

The color of the face differs much more widely in the 
various kinds of monkeys than it does iu the races of 
man ; and 'vve have good reason to believe that the red, 
blue, orange, almost white and black tints of their skin, 
even when common to both sexes, and the briglit colors 
of their fur, as well as the ornamental tufts of hair about 
the head, have all been acquired through sexual selection. 
As the newly-born infants of the most distinct races do 
not differ nearly as much in color as do the adults, al- 
though their bodies are completely destitute of hair, we 
have some slight indication that the tints of the different 
races were acquired s\ibsequently to the removal of the 
hair, which, as before stated, must have occurred at a 
very early period. 

Summary may conclude that the greater size, 
strength, courage, pugnacity, and even energy of man, in 
comparison with the same qualities m woman, were ac- 
quired during primeval times, and have subsequently been 
augmented, chiefly through the contests of rival males for 
the possession of the females. The greater intellectual 
vigor and power of invention in man are probably due to 




3GG SEXUAL SELECTION: MAN. [Pjirt II. 

natural selection comljincd with the inherited effects of 
bahit, for the most able men will liave succeeded best in 
defending and providing for themselves, their wdves and 
offspring. As far as tlio extreme intricacy of the subject 
pennits us to judge, it appears that our male ape-like pro- 
genitors acquired their beards as an ornament to charm or 
excite the opposite sex, and transmitted them to man as 
he now exists. The females apparently were first de- 
nuded of hair in like manner as a sexual ornament ; but 
they transmitted this character almost equally to both 
sexes. It is not improbable that the females were modi- 
fied in other respects for the same purpose and through 
the same means ; so that women have acquired sweeter 
voices and become more beautiful than men. 

It deserves particular attention that with mankind all 
the conditions for se.xual selection were much more favor- 
able, during a very early period, when man had only just 
attained to the rank of manhood, than during later times. 
For he would then, as we may safely conclude, have been 
guided more by bis instinctive passions, and less by fore- 
sight or reason. lie would not then Lave been so utterly 
licentious as many savages now are ; and each male would 
have jealously guarded his wife or wives, lie would not 
then have practised infanticide ; nor valued his wives 
merely as useful slaves ; nor have been betrothed to them 
during infancy. Hence we may infer that the races of 
men w ere differentiated, as far as sexual selection is con- 
cerned, in chief part during a very remote epoch ; and 
this conclusion throws light on the remarkable fact that 
at the most ancient period, of whicli we have as yet ob- 
tained any record, the races of man had already come to 

differ nearly or quite as mncli as tliey do at the present 
day. 

The view's hero advanced, on the part which sexual 
selection has idayed in the histoiy of man, want scien- 
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tific precision. He who does not jidmit tliia agency in 
the case of the lower animals, will properly disregard all 
that I haye written in the later chapters on man. We 
cannot positively say that this characterj but not that, 
has been thus modified; it has, howoTcr, been shown that 
the races of man differ from each other and from tlieir 
nearest allies among the lower animals, in certain charac- 
tors which are of no service to tiiem in their ordinary 
liabits of life, and which it is extremely probable would 
have been modified through sexual selection. We have 
seen that with the lowest savages the people of each tribe 
admire their own characteristic qualities — the shape of the 
head and face, the squareness of tlie cheek-bones, the 
prominence or depression of the nose, the color of the 
skit), the length of the hair on the head, the absence of 
hair on the face and body, or the presence of a great 
beard, etc. Hence these and other such points could 
hardly faU to have been slowly and gradually exagger- 
ated from the more powerful and able men in each tribe, 
who would succeed in rearing the largest number of off- 
spring, having selected during many generations as their 
wives the most strongly-charactcriKed and therefore most 
attractive women. For my own part I conclude that of 
all the causes which have led to the differences in exter- 
nal appearance between the races of man, and to a ecrtahi 
extent between man and the lower animals, sexual selec- 
tion has been by fiir the most cfiicient. 
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GiCNERAI, SUMiTAKT AND Co]S‘CI.USIO?r* 

Main Condu&ion tliat Man is tloscendod from some Lower Form.— 'Man- 
ner of Development.— Genealogy of Man.-Intellectnal and Moral 
Faculties. Sexual Selection. — Concluding Remarks, 

A BijiEP summary will Lore be sufficient to recall to 
the reader’s mind the more salient points in this work. 
Jfany of tiie views which have been advanced are highly 
speculative, and some no doubt will prove erroneous ; but 
I have in every case given the reasons which have led me 
to one view rather than to another. It seemed worth 
while to try how far the principle of evolution would 
throw light on some of the more complex problems in the 
natural history of man. False facts are highly injurious 
to the process of science, for they often long endure ; 
but false views, if supported by some evidence, do little 
harm, as every one takes a salutary pleasure in proving 
their falseness ; and when this is done, one path toward 

error is closed, and the road to truth is often at the same 
time opened. 

The main conclusion arrived at in this w'ork, and now 
held by many naturalists w'ho arc well competent to form 
a sound judgment, is that man is descended from some 
less highly-organized form. The grounds upon which this 
conclusion rests will never be shaken, for the close simi- 
larity between man and the lower animals in embryonic 
development, as well as in innumerable points of structure 
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and constitution, toth of high and of the most trifling im- 
poilancc — the nidiments which he retains, and the abnor- 
mal reversions to which he is occasionally liable — are facts 
w hich cannot be disputed. They have long been known, 
but until recently they told ns nothing with respect to 
the origin of man. Kow^ wdien viewed hy the light of 
our knowledge of the whole organic world, their meaning 
is unmistakable. The great principle of evolution stands 
up clear and firm, when these groups of facts are consid- 
ered in connection with others, such as the mutual affini- 
ties of the members of the same group, their geographical 
distribution in past and present times, and their geological 
succession. It is incredible that all these facts should 
speak falsely. He who is not content to look, like a sav- 
age, at the phenomena of Mature as disconnected, cannot 
any longer believe that man is the work of a separate act 
of creation. He will he forced to admit that the close re- 
semblance of the embryo of man to that, for instance, of 
a dog — the construction of liis skull, limbs, and whole 
fi'ame, independently of the uses to which the parts may 
be put, on the same plan with that of other mammals— 
the occasional reappearance of various structures, for in- 
stance, of several distinct muscles, which man docs not 
normally possess, but Tvhich arc common to the Quadru- 
mana — and a crowd of analogous facts — ^all point in the 
plainest manner to the conclusion that man is the co-de- 
scendant with other mammals of a common progenitor. 

"We have seen that man incessantly presents individual 
difiercnces in all parts of his body and in his mental facub 
ties. These differences or variations seem to be induced 
by the same general causes, and to obey the same laws as 
wdth the lower animals. In both cases similar law^s of, 
inheritance prevail, hfan tends to increase at a greater 
rate than his means of subsistence; consequently he is 
occasionally subjected to a severe struggle for existence, 
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and natural selection will haye effected whatever lies with- 
in its scope> A succession of strongly-marked variations 
of a similar nature are by no means requisite ; slight 
fluctuating differences in the individual suffice for the 
work of natural selection. We may feel assured that the 
inherited effects of the long-continued use or disuse of 
parts will have done much in the same direction with 
natural selection* Modifications formerly of importance, 
though no longer of any special use, will be long inher- 
ited. When one part is modified, other parts will change 
through the principle of correlation, of which we have in- 
stances in many curious cases of correlated monstrosities* 
Something may be attributed to the direct and definite 
action of the surrounding conditions of life, such as abun- 
dant food, heat, or moisture i and lastly, many characters 
of slight physiological importance, some indeed of con- 
siderable importance, have been gained through sexual 
' selection* 

No doubt man, as well as every other animal, presents 
structures wdiLcb, as far as we can judge with our little 
knowledge, are not now of any service to him, nor have 
been so during any former period of his existence, cither 
in relation to his general conditions of life, or of one sex 
to the other. Such structures cannot be accounted for 
by any form of selection, or by the inherited eflects of the 
use and disuse of parts. We know, however, that many 
strange and strongly - marked, peculiarities of stnicture 
occasionally appear in our domesticated productions, and 
if the unknown causes which produce them w^ere to act 
more uniformly, they would probably become common to 
all the individuals of the species. We may hope hereafter 
to understand something about the causes of such occa- 
sional modifications, especially through the study of mou- 
sti osities , hence the labors of expermiontalists, such as 
those of M* Camille Darcste, arc full of promise for tlie 
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future, Iji tlie greater iniml>er of cases, we can only say 
that the cause of each slight variation and of each mon- 
strosity lies much more in the nature or constitution of 
the organism, than in the nature of t!ie surrounding con- 
ditions ; though new and changed conditions certainly 
play an important part in exciting organic changes of all 
kinds. 

Through the means just specified, aided perhaps hy 
others as vet undiscovered, man has heen raised to Ids 
present state* But since ho attained to the rank of man- 
hood, he lias diverged into distinct races, or, as they may 
be more appropriately called, subspecies* Some of these, 
for instance, the Negro and European, are so distinct that, 
if specimens had been brought to a naturalist without any 
further information, they rvould undoubtedly have been 
considered by him as good and true species* Neverthe- 
less all the races agree in so many unimportant details of 
structure and in so many mental peculiarities, that these 
can be accoimted for only through inheritance from a com- 
mon progenitor ; and a progenitor tlius characterized 
^vonld probably have deserved to rank as man* 

It must not be supposed that the divergence of each 
race from the other races, and of all the races from a com- 
mon stock, can he traced ba;ck to any one pair of progeni- 
tors. On the contrary, at every stage in the process of 
modification, all the individuals which w^cre in any way 
best fitted for their conditions of life, though in different 
degrees, would have survived in greater numbers than the 
less well fitted- The process would have been like that 
followed by man, when he docs not intentionally select 
particular individuals, but breeds from all the superior 
and neglects all the inferior individuals. He thus slowdy 
but surely modifies his stock, and unconsciously forms a 
new strain. So with respect to modifications, acquired 
independently of selection, and due to variations arising 
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from the nature of the organism and the action of the sur* 
rounding conditions^ or from changed liahits of lifOj no 
single pair ■will have been modified in a much greater de- 
gree than the other pairs T\^hich inhabit the same country, 
for all will have been continually blended through free 
intercrossing* 

I5y considering the emhryological structure of man — 
the homologies which he presents with the lower animals 
— the rudiments which he retains~and the reversions to 
which he is liable, we can partly recall in imagination the 
former condition of our early progenitors ; and can ap- 
proximately place them in their proper position in the 
zoological scries* We thus learn that man is descended 
from a hairy quadruped, furnished with a tail and pointed 
ears, probably aboreal in its habits, and an inhabitant of 
the Old World* This creature, if its whole structure had 
been examined by a naturalist, would have been classed 
among the Quadrumana, as surely as would the common 
and still more ancient progenitor of the Old and Kew 
"W orld monkeys* The Quadrumana and all the higher 
mammals are probably derived from an ancient marsupial 
animal, and this through a long line of diversified forms, 
cither from some reptiie-like or some amphibian-like crea- 
ture, and this again from some fish-like animak In the 
dim obscurity of the past we can see that the early pro 
genitor of all the \ertebrata must have been an aquatic 
animal, provided with branchiae, with the two sexes united 
ill the same indiviclual, and wdth the most important 
organs of the body (such as the brain and heart) imper- 
fectly developed. This animal seems to have been more 
like the larval of our existing marine Ascidians than any 
other known form. 

The greatest difficulty wJnch presents itself, when we 
are driven to the above conclusion on the origin of man, 
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is the high stantlard of iiitellcotnal power and of moral 
disposition which ho has attained. But every one who 
admits the general principle of evolution, must sec that 
the mental powers of the higher animals, which are the 
same in kind with those of mankind, though so ditFercnt 
in degree, are capable of advancement. Thus the interval 
between the mental powers of one of the higher apes and 
of a fish, or between those of an ant and scale-insect, is 
immense. The development of these powers in animals 
does not offer any special difficulty • for with onr domesti- 
cated animals, the mental faculties are certainly variable, 
and the variations are inherited. bTo one doubts that 
these faculties are of the utmost importance to animals in 
a state of nature. Therefore the conditions are favorahlc 
for their development through natural selection. The 
same conclusion may bo extended to man ; the intellect 
must have been all-important to him, even at a very 
remote period, enabling him to use language, to invent 
and make weapons, tools, traps, etc. ; by which means, in 
combination with his social habits, he long ago became 
the most dominant of all living creatures, 

A great stride in the development of the intellect will 
have followed, as soon as, through a previous considerable 
advance, the half-art and half-instinct of language came 
into use ; for the continued use of language will have re- 
acted on the brain, and produced an inherited effect ; and 
this again will liave reacted on the improvement of lan- 
guage. The largo size of the brain in tnan, in comparison 
with that of the lower animals, relatively to the size of 
their bodies, may be attributed in chief part, as Mr. 
Chaunccy Wright has w^ell remarked,* to the early use of 
some simple form of language — that wonderful engine 
which affixes signs to all sorts of objects and qualities, 

I On tbc “ Limits of Natural Selection,” in tbo ' North American Re- 
view,' Oct. 1B;0, p. 29C. 
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and excites trains of tliouglit whicli would ne^^er ariso 
from tlie mere impression of the senses, and if they did 
arise could not be followed out. The higher intellectual 
powers of man, ^ch as those of ratiocination, abstraction, 
self-consciousness, etc., will have followed from the con- 
tinued improvement of other mental faculties ; but with- 
out considerable culture of the mind, both in the race and 
in the individual, it is doubtful whether those high powers 
would bo exercised, and thus fully attained. 

The development of the moral qualities is a more in- 
teresting and difficult problem. Their foundation lies in 
the social instincts, including in this tei-m the family ties. 
These instincts are of a bighly-complox nature, and in the 
ease of the l9wer animals give special tendencies toward 
cci’tain definite actions ; hut the more important elements 
for us are love, and tlie distinct emotion of sympathy. 
Animals endowed with the social instincts take pleasure 
in each other’s company, warn each other of danger, de- 
fend and aid each other in many ways. These instincts 
arc not extended to all the individuals of the species, but 
only to those of the same community. As they are high- 
ly beneficial to the species, they have in all probability 
been acquired through natural selection. 

A moral being is one who is capable of comparing his 
past and future actions and motives — of approving of 
some and disapproving of others ; and the fact that 'man 
is the one being who with certainty can be thus desig- 
nated makes the greatest of all distinctions between him 
and the lower animals. But in our third chapter I have 
endeavored to show that the moral sense follows, firstly, 
troin the enduring and always present nature of the 
social instincts, in 'which respect man agrees with the 
lower animals ; and secondly, from his mental faculties 
being highly active and his impressions of past events 
extremely vivid, in which respects lie diflers from the 
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lower animals. Owing to this condition of mind, man 
cannot avoid looking backward and comparing tliG im- 
pressions of past events and actions* He also continually 
looks forward, Hcncc after some temporary desire or 
passion lias mastered Lis social instincts, Le will reflect 
and compare the now weakened impression of such past 
impulses with the ever-present social instiDCt ; and he 
will then feel that sense of dissatisfaction which all unsat- 
isfied instincts leave hchind them* Consequently he re- 
solves to act differently for tlie future — and this is con- 
science. Any instinct -which is permanently stronger or 
more enduring tlian another, gives rise to a feeling wdiich 
"we express by saying that it ought to be obeyed, A 
pointer dog, if able to reflect on his past conduct, would 
say to himself, I ought (as indeed we say of him) to liave 
pointed at that hare, and not have yielded to the passing 
temptation of hunting it. 

Social animals are partly impelled by a wdsh to aid the 
members of the same community in a general manner, 
but more commonly to perform certain definite actions* 
Man is impelled by the same general wish to aid bis 
fellows, but has few or no special instincts* He differs 
also from the lower animals in being able to express liis 
desires by words, which thus become the guide to the aid 
required and bestowed. The motive to give aid is like- 
"wise somewhat modified in man : it no longer consists 
solely of a blind instinctive impulse, but is largely influ- 
enced by the j>raise or blame of his fellow*mcn. Both 
the appreciation and the bestowal of praise and blame 
rest on sympathy ^ and this emotion, as we have seen, is 
one of the most impoifant elements of the social instincts. 
Sympathy, though gained as an instinct, is also much 
strengthened by exercise or liabit. As all men desire 
their own baj>pines0, praise or blame is bestowed on 
actions and motives, according as they lead to this end ; 
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and, as happiness is an essential part of the general good, 
the greatest-happiness principle indirectly serves as a 
nearly safe standard of right and wrong. As the rcason- 
ing powers advance and experience is gained, the more 
remote effects of certain lines of conduct on the character 
of the individual, and on the general good, are perceived ; 
and then the self-regarding virtues, from coming within 
the scope of public opinion, receive praise, and their 
opposites receive blame. But with the less civilized 
nations reason often errs, and many bad citstoms and base 
superstitions come within the same scope, and consequent- 
ly are esteemed as liigh virtues, and their breach as Iieavy 
crimes. 

Tlie moral faculties are generally esteemed, and ^vith 
justice, as of higher value than the intellectual powers. 
But W'C should always bear in mind that the activity of 
the mind in vividly recalling past impressions is one of 
the fundamental though secondary bases of conscience. 
This fact affords the strongest argument for educating 
and stimulating in all possible ways the intellectnal fac- 
ulties of every human being. No doubt a man wnth a 
torpid mind, if his social affections and sympathies are 
well developed, w-ill be led to good actions, and may have' 
a fau'ly sensitive conscience. But whatever renders the 
imagination of men more vivid and strengthens the habit 
of recalling and comparing past impressions, will make 
the conscience more sensitive, and may even compensate 

to .a certain extent for w'cak social affections and sym- 
pathies. 

The moral nature of man has reached the highest 
standard as yet 'attained, partly through the advance- 
ment of the reasoning powers and consequently of a just 
public opinion, but especially through the sympathies 
being rendered more tender and widely diffused through 
the effects of habit, example, instruction, and reflection 



Chap. XXI.] 



AXD CONCLUDING EEMxVRKS. 



377 



It IS not iinproI>iiblc that virtnoiig tendencies may through 
long practice he inherited. With the more civiliKcd races^ 
the conviction of the existence of an all-seeing Deity has 
had a potent influence on the advancement of morality. 
Ultimately man no longer accepts the praise or blame of 
his fellows as his chief guide, though few escape this influ- 
ence, but his habitual convictions controlled by reason 
afford him the safest rule. His conscience then becomes 
his supremo judge and monitor* hTcvcrtholess the first 
foundation or origin of the moral sense lies in the social 
instincts, including sympathy; and these instincts no 
doubt wore primarily gained, as in the case of the lower 
animals, through natural selection* 

The helief in God has often been advanced as not only 
the greatest, but the most complete, of all the distinctions 
between man and the lower animals. It is, however, im- 
possible, as we have seen, to maintain that this belief is 
innate or instinctive in man. On the other hand, a belief 
in aU-pervading spiritual agencies seems to be universal ; 
and apparently follows from a considerable advance in the 
reasoning powers of man, and from a still greater advance 
in his faculties of imagination, curiosity, and wonder. I 
am aware that the assumed instinctive belief in God has 
been used by many persons as an argument for His exist- 
ence, But this is a rash argument, as we should thus be 
compelled to believe in the existence of many cruel and 
malignant spirits, possessing only a little more power 
than man ; for the belief in them is for more general than 
of a beneficent Deity* The idea of a universal and benefi- 
cent Creator of the universe does not seem to arise in the 
mind of man, until he has been elevated by long-continued 
culture. 

He who believes in the advancement of man from some 
lowly-organized form, will naturally ask, “How does this 
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boar on the belief in the immortality of the Boiil ? ” The 
barbarous races of man, as Sir J. Lubbock has shown, 
possess no clear belief of this kind; but arguments de- 
rived from the primeval beliefs of savages are, as we have 
just seen, of little or no avail. Tew persons feel any 
anxiety from the impossibility of determining at what 
precise period in the development of the individual, from 
the first trace of the minute germinal vesicle to the child 
either before or after birth, man becomes an immortal 
being ; and there is no greater cause for anxiety because 
the period in the gradiially-asceiiding organic scale cannot 
possibly be determined,^ 

I am aware that the conclusions arrived at in this work 
will be denounced by some as highly iri'eligious; but he 
wlio thus denounces them is bound to show why it is 
more irreligious to explain the origin of man as a distinct 
species by descent from some lower form, through the 
laws of variation and natural selection, than to explain 
the birth of the individual througli the laws of ordinary 
reproduction. The birth Loth of the species and of the 
individual arc equally parts of that grand sequence of 
events, which our niinda refuse to accept as the result of 
blind chance. The imderstanding revolts at such a con- 
clusion, whether or not we are able to believe that every 
slight variation of structure, the union of each pair in 
marriage, the dissemination of each seed, and other such 
events, have all been ordained for some special ]mrpose. 

Sexual selection has been treated at great length in 
tlicse volumes ; for, as I have attempted to show, it lias 
played an important part in the history of the organic 
W'orld. As summaries have been given to each chapter, 
it would ho superfluous here to add a detailed summary. 

» The ScT. J. A. Picton gives a discussion to this effect in his ‘ Ifen 
TIicoricB and tbe Old Pailli/ IS'ZO* 
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I am aware that much remains doubtful, but I have 
endeavored to give a fair view of the whole case. In the 
lower divisions of the animal kingdom, sexual selection 
seems to have done noticing : such animals are often 
affixed for life to the same spot, or have tlie two sexes 
combined in the same individual, or, what is still more im* 
portant, their perceptive and intellectual faculties are not 
sufficiently advanced to allow of the feelings of love and 
jealousy, or of tlie exertion of choice* When, however, 
we come to the Arthropoda and Vertebrata, even to the 
lowest classes in these two great sub-kingdoms, sexual 
selection has effected much i and it deserves notice that 
we here find the intellectual faculties developed, but in 
two very distinct lines, to the highest standard, namely, 
in the Ilymenoptcra (ants, bees, etc.) among the Arthro- 
poda, and in the Mammalia, including man, among the 
Vertebrata, 

In the most distinct classes of the animal kingdom, 
with mammals, birds, reptiles, fishes, insects, and even 
crustaceans, the differences between the sexes follow al- 
most exactly the same rules* The males are almost 
always the wooers j and they alone are armed with 
special weapons for fighting with their rivals* They are 
generally stronger and larger than the females, and are 
endowed with the requisite qualities of courage and pug- 
nacity, They arc provided, cither exclusively or in a 
much higher degree than the females, with organs for pro- 
ducing vocal or instrumental music, and with odoriferous 
glands. They arc ornamented with infinitely-diversified 
appendages, and with the most brilliant or conspicuous 
colors, often arranged in elegant patterns, while the fe- 
males are left unadorned. When the sexei differ in more 
important Btructures, it is the male which is provided witli 
special sense-organs for discovering the female, with loco- 
motive organs for reaching her, and often Avith prehensile 
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organs for holding her, Tliese various structures for 
securing or charming the female are often developed in 
the male dui’ing only part of the year, namely, tlie breed- 
ing-season* They have in many cases been transferred in 
a greater or less degree to the females ; and in the latter 
case they appear in her as mere rudiments. They are lost 
by the males after emasculation. Generally they are not 
developed in the male during early youth, but appear a 
short time before the age for reproduction. Hence in 
most cases the young of both sexes resemble each other ; 
and the female rcserahles her young offspring throughout 
life. In almost every great class a few anomalous cases 
occur ill which there has been an almost complete trans- 
position of the characters proper to the two sexes ; the fe- 
males assuming characters which properly belong to tlie 
males. This surprising uniformity in the laws regulating 
the differences between the sexes in so many and such 
wddely-separated classes, is intelligible if we admit the 
action throughout all the higher divisions of the animal 
kingdom of one common cause, namely, sexual selection. 

Sexual selection depends on the success of certain in- 
dividuals over others of the same sex in relation to the 
propagation of the species; wdiile natural selection de- 
pends on the success of both sexes, at all ages, in relation 
to the general conditions of life. The sexual struggle is 
of two kinds ; in the one it is between the individuals of 
the same sex, generally the male sex, in order to drive 
away or kill their rivals, the fern ales remaining passive ; 
while, in the other, the struggle is likewise between the 
individuals of the same sex, in order to excite or charm 
those of the opposite sex, generally the females, which no 
longer remain passive, hut select the more agreeable part- 
ners. This latter kind of selection is closely analogous to 
that which man unintentionally, yet effectually, brings to 
bear on his domesticated productions, when he continues 
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for a long time clioosing the most pleasing or useful iiidi- 
YidvialSj ^^dtllout any ^risb to modify the breed. 

The laws of inheritance determine whether characters 
irained thronerh sexual selection by either sex shall be 
transmitted to the same sex, or to hoth sexes; as well as 
the age at which they shall be developed. It appears 
that variations which arise late in life are commonly trans- 
mitted to one and the same sex. Variability is the neces- 
sary basis for the action of selection, and is wdiolly inde- 
pendent of it. It follows from this, that variations of the 
same general nature have often been taken advantage of 
and accumulated through sexual selection in relation to 
the propagation of the species, and through natural selec- 
tion in relation to the general purposes of life. Hence 
secondary sexual characters, when equally transmitted to 
both sexes, can ho distingnislicd from ordinaiy specific 
character's only by the light of analogy. T-he modifica- 
tions acquired through sexual selection arc often so 
strongly pronounced that the two sexes hwe frequently 
been ranked as distinct species, or even as distinct genera. 
Such strongly-marked differences must be in some manner 
highly important ; and we know that they have been 
acquired in some instances at the cost not only of incon- 
venience, but of exposure to actual danger. 

The belief in the power of sexual selection rests chiefly 
on the following considerations; The characters which 
we have the best reason for supposing to have been thus 
acquired are confined to one sex • and this alone renders 
it probable that they are in some way connected with tho 
act of reproduction. These characters in iimnmerahlc in- 
stances are fully developed only at maturity ; add often 
during only a part of the year, which is always the hreed- 
iiig-scason. The males (passing over a few exceptional 
cases) are the most active in courtship ; tliey are the best 
armed, and are rendered the most attractive in rarioiia 
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ways. It is to be especially observctl that the inales dis- 
play their attractions ivith elaborate care in the presence 
of the females j and that they rarely or never display them 
excepting dui'ing the season of love. It is incredible that 
all this display should be pur-poseless. Lastly, we have 
distinct evidence with some quadrupeds and hu-ds that the 
individuals of the one sex arc capable of feeling a strong 

antipathy or preference for certain individuals of the oppo- 
site sex. 

Bearing these facts in mind, and not forgetting the 
marked results of man’s unconscious selection, it seems to 
^^0 almost certani that if the individuals of one sex were 
during a long series of generations to prefer pairing with 
certain individuals of the other sex, characterized in some 
peculiar manner, the offspring would slowly hut surely 
become modified in this same manner. I have not at- 
tempted to conceal that, excepting when the males are 
moie numeious than the females, or when polygamy pre- 
vails, it is doubtful how the more attractive males succeed 
in leaving a larger number of offspring to inherit their 
superiority in ornaments or other charms than the less 
attractive males ; but I have shown that this would prol^ 
ably follow from the females— especially the more vigor- 
ous females, which would he the first to breed— preferring 
not only the more attractive but at the same time the 
more vigorous and victorious males. 

Although -we have some positive evidence that birds 
appreciate bright and beautiful objects, as with the Bower- 
birds of Australia, and although they certainly appreciate 
the power of song, yet I fully admit that it is an astonish- 
mg fact that the females of many birds and some matn- 
mals should be endowed with sufficient taste for what has 
apparently been effected through sexual selection ■ and 
this is even more astonishing in the case of reptiles, fish 
and insects. But we really know very little about the 
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minds of the lower animals. It cannot he supposed that 
male Birds of Paradise or Peacocks, for instance, should 
take so much pains in erecting, spreading, and vibrating 
their beautiful plumes before the females for no purpose* 
We should remember the fact given on excellent authority 
in a former chapter, namely, that several peahens, when 
debarred from an admired male, remained widows during 
a wliole season rattier than pair w'ith another hird, 

Kevertheless, I know of no fact in natural history more 
wonderful than that the female Argus pheasant should be 
able to appreciate the exquisite shading of the balband- 
Bocket ornaments and the elegant patterns on the wing- 
featliers of the male. He wlio thinks that the male was 
created as he no%v exists must admit tliat the great plumes, 
which prevent the wings from being used for flight, and 
which, as well as the primary feathers, are displayed in a 
manner quite peculiar to tliis one species during the act 
of courtship, and at no other time, Tverc given to him as 
an ornament. If bo, he must likewise admit that the fe- 
male was created and endowed with the capacity of ap- 
preciating such ornaments. I differ only in the convic- 
tion that the male*Aigus pheasant acquired his beauty 
gradually, through the females having preferred during 
many generations the more highly-ornamented males ; the 
a?sthetic capacity of the females having been advanced 
throiigb exercise or habit in the same manner as our own 
taste is gradually improved. In the male, through the 
fortunate chance of a few feathers not having been modi- 
fied, w^e can distinctly see how simple spots with a little 
fulvous shading on one side might have been developed 
by small and graduated steps into the w^onderful ball-and- 
socket ornaments ; and it is probable that they were actu- 
ally thus developed. 

Every one wdio admits the principle of evolution, and 
yet feels great difliculty in admitting that female mam- 
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mals, birds, reptiles, and fisb, could hare acquired tlie 
high standard of taste which is implied by the beauty of 
the males, and which generally coincides with our own 
standard, should reflect that in each member of the verte- 
brate series the uorve-cells of the brain are the direct ofl- 
shoots of those possessed by the common progenitor of 
the whole group. It thus becomes intelligible that the 
brain and mental faculties should he capable under sinxilar 
conditions of nearly the same course of development, and 
consequently of performing nearly the same functions. 

The reader who has taken the trouble to go through 
the several chapters devoted to sexual selection will be 
able to judge how far the conclusions at which I have ar- 
rived are supported by sufficient evidence. If he accepts 
these conclusions, he may, I think, safely extend them to 
mankind ; but it would be superfluous here to repeat what 
I have so lately said on the manner in which sexual selec- 
tion has apparently acted on both the male and female 
side, causing the two sexes of man to differ in body and 
mind, and the several races to differ from each other in 
various characters, as well as from their ancient and low- 
ly-organized progenitors. 

He who admits the prindjAe of sexual selection will 
be led to the remarkable conclusion that the cerebral sys- 
tem not only regulates most of the existing functions of 
the body, but has indirectly influenced the progressive de- 
velopment of various bodily structures and of certain men- 
tal qualities. Courage, pugnacity, perseverance, strength 
and size of body, weapons of all kinds, musical organs, 
both vocal and instriimentai, briglit colors, stripes and 
marks, and ornamental appendages, have all been indi- 
rectly gained by the one sex or the other, througli the 
influence of love and jealousy, tliroiigb the appreciation 
of the beautiful in sound, color, or fonn, and through the 
exertion of a choice ; and those powers of the mind^mani- 
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fcsUy depend on tlic dcvclooment of the eerehral 
tern, 

]\f:in ecaiif? with scnipuloti^ earc tlie ehameter and pedU 
gree of hi» horses, cattle, and <logSj before he inatclies 
them : but when he comes to liis own inarriaijo he rarely, 
or never, takes any sucli earc\ lie is impelled by nearly 
the same motives as arc the lower animals when left to 
tlieir own free choice, though ho is in so far enpenor to 
them tliat he liighly values mental charms and virtues* 
On the other hand, he is stroiiglv attracted by mere wealth 
or rank. Yet lie might by selection do something tiot 
only for tlic bodily constitution and iVarno of !iis offspring, 
but for their intellectual and moral qualities* Botli sexes 
ought to refi'aiii from marriage if in atiy marked degree 
inferior in body or mind ; but sueh hopes arc Utopian and 
will never be even partially realized until the laws of in- 
heritance are thoroughly known. All do good service 
who aid toward this end, IfYhen the principles of breed- 
ing and of inheritance are better understood, we shall not 
hear ignorant members of our legislature rejecting with 
scorn a plan for ascertaining by an easy method wliether 
or not consanguineous marriages are injurious to man. 

The advancement of the welftire of mankind is a most 
intricate problem : all ought to refrain from marriage who 
cannot avoid abject poverty for their children ; for pov- 
erty is not only a great evil, but tends to its own increase 
bv leading to recklessness in maiTiage, On the other 
hand, as Mr, Gal ton has remarked, if the prudent avoid 
marriage, while the reckless matTy, the inferior members 
will tend to supjdant the better members of society, 
Man, like every other animal, has no doubt advanced to 
his present high condition through a struggle for existence 
consequent on his rapid multiplication ; and if he is to 
advance still higlier he must remain subject to a severe 
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struggle- Otherwise he Avould soon sink into indolence, 
and the more highly-giftetl men would not he more suc- 
cessful in tbe hattle of life than the less gifted. Hence 
our natural rate of increase, thougfi leading to many and 
obvious evils, must not be greatly diminished by any 
moans* There should be open eompetition for all men ; 
and the most able should not bo ]>revented by laws or cus- 
toms from succeeding best and rearing the largest number 
of oflspring. Important as the struggle for existence lias 
boon and even still is, yet as far as the highest part of 
man’s nature is concerned there are other agencies more 
important. For the moral qualities are advanced, either 
directly or indirectly, much more through the effects of 
liabit, the reasoning powers, instruction, religion, etc,, than 
through natural selection; though to this latter agency 
the social instincts, which afforded the basis for the devel- 
opment of the moral sense, may be safely attributed, 

TLe main conclusion arrived at in this work, namely, 
that man is descended from some lowly-organized form, 
will, I regret to think, he highly distasteful to many per- 
sons. But there can hardly be a doubt that we are de- 
scended from, barbarians. The astonishment which I felt 
on first seeing a party of Fuegians on a wild and broken 
shore will never he forgotten by me, for the reflection at 
once rushed into my mind — sncli were onr ancestors. 
These men were absolutely naked and bedaubed with 
paint, their long hair was tangled, their mouths frothed 
with excitement, and their expression was wild, startled, 
and distrustful. They possessed hardly any arts, and, like 
wild animals, lived on what they could catch ; they had no 
government, and were merciless to every one not of their 
own small tribe, lie who has seen a savage in his native 
land will not feel much shame, if forced to aeknowled<^e 
that the blood of some more humble creature flows in his 
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veins. For my oTvn part, I would as soon be descended 
from that heroic little monkey, who braved Ms dreaded 
enemy in order to save the life of his keeper j or from 
that old baboon, who, descending from the moiintaios, 
carried away in triumph his young comrade from a crowd 
of astonished dogs— as from a savage who delights to tor- 
ture his enemies, offers up bloody sacrifices, practises in- 
fanticide without remorse, treats his wives like slaves, 
knoAvs no decency, and is haunted by the grossest super- 
stitions, 

Man may be excused for feeling some pride at having 
risen, though not through his own exertions, to the very 
summit of the organic scale ; and the fact of liis having 
thus risen, instead of having been aboriginally placed 
there, may give him hopes for a still higher destiny in the 
distant future* But wa are not here concerned with liopes 
or fears, only Avith the truth as fur as our reason allows 
us to discover it. I have given the evidence to the best 
of my ability ; and Ave must acknowledge, as it seems to 
me, that man Avitli all his noble qualities, with sympathy 
Av-hich feels for the most debased, with benevolence which 
extends not only to other men but to the humblest living 
creature, with his godlike intellect which has penetrated 
into tlie movements and constitution of the solar system 
— with all these exalted powers — 5Ian still bears in his 
bodily frame the indelible stamp of his lowly origin. 
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Anji^r cf/ffnoidm, ii. 119; knob at the base 
of the book of IL 124. 

An^^ ht/p^rboreiiJi^ ivhiteneftj) of li, 21 3^ 
A.NTRLOPFH, prong-homed, horns of 1. 279. 
Antelopes, generally iwlygamous, L 253; 
boras of i. 279, IL ^34 ; canine teeth of 
some male, il. 230; uehj of boms of iL 
259; dorsal crests in, U. 263; dewlaps of 
li. 270; winter change of two species of 
11. 284; peculiar markings of iL 235, 
Antennae, furnished with cushions In the 
male of PentJke^ i. 3S8* 

Anthidiiim large male of 1. 

337* 

Anth&<ihftj^ card<tmi7im, 1. 376, 331 ; sex- 
ual difference of color in* 1. &06. 
An£A<Gcharis ffemtUa, 1. S3l* 

Ant?n»c/n£rls mrfi^ i. 3S1. 

Anihophora acsrporuiti^ large male of 1. 
■337. 

AniJMpTior a return, dlfforenoe of the se.'ces 
In, L 354, 

AntAiifi^ moulting of ii* 79* 

AnthropidiE, 1. 187. 

Antigua, Dr, Nichol son’s obacmittons on 
yellow fever in, 1. 23S. 

Anttob of birds, ii* 65* 

AnHloGnpra Am&ricima^ horns of i, 280, 
ii. 2JM. 

Ariiilop^ horned females of ii. 

235, 237 ; sexual dlffereueo In the color 
of ii* 274* 

Antiiope. P&rcm and U. 234 

A^iiUop^ fi-wcAore; horns of li. 2S9. 
Atiiti^p^ rudlmcntaiy canine^ 

in the young male of il. 246. 

fforoon, sexual differoECCB in the colors 
of, 11. 276. 

Aniiktpi £>rj?^iA, horns of 1. 279. 

Antilope miga, polygamous habtta of L 
25^3* 

AtiiUep^ sfrcfwiwTOfl, horns ot 1. 27ft. 
Anlii^pe ahseuce of aub- 

orbital pita in, U. 267. 

Anttpatht* shown by birds in couffne- 
menl; to certain persous, U. 106. 

Ants, 1. ITft ; pkylng together, 1. 38 ; mem- 
ory in, L 44; intercommunication of by 
means of the antennm. L fift; laigo bLm 
of tho oerebnil ganglia In, 1, 146 ; soldier-, 
large jaws of 1. 149; difference of the 
sexes Id, 1* 854; recognillon of each other 
by, afU r separation, i* 37)4. 

Ants, White, habits of L353. 

Anura, il. 24, 

mvM^briSt nialo unknown, L 

SOIL 

ApafAus, dlfforcnce of the sexes in, i* 355* 
Affattira /ri«, 1. 314, 376. 

A I' 158, an thropomorphous, !. 139 ; dlffer- 
eaeo of the young, from tho adult, i. 13 ; 
building platforms, 1. 61; probable 
BI>cedy extermination of the, i. 193; Oni- 
tiuletontho evolution of 1.222; soml- 
oroct attitude of imhiio, 1. 137 ; mastoid 
]«m:esB<?^s of i. 137 ; liiftuoneo of the jriw- 
museles on tho physiognomy of 1. 131i 
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female, destitute of Inrfro canines^ S, 150; 
huiUtlvo HicuUiea of, 1. 155; caulno teetJi 
oriiiaHo, 11, fomalea of florno, leas 
liafry boDeatli than tbe males, il 361. 
Apes, loDg^-anucxl, tlieir mode of ppoct^s- 
aion, 1. 13L 

Api^ large male of U 337. 

Apollo, Greek statues ii 3ai* 
Apoplexy tu Cehfis Amnt, 1. 13. 
Approbatiojs, [oflueuce of the love ot 1. 
S2, Sa, 15T, 158* 

Appe*t)aoi( 8, anal, of Insects, I. 333. 

prosf/iictm ^£tpui(UiiA, il. 166. 

AtiPATio birds, flrequency of whiter plu- 
ini^e in, ii, 219. 

Atjfiihi chrynaeloi^, il. 100, 

Arab women, elaborate and peculiar coif- 
fure of; il m. 

Arah.*i, gashing of cheeks and templea 
among the, il. 323. 

Akaciinida, 1. 82L 

ARAKll.^N, artljldal widening of the foie- 
Lead by the natives of; il, 335. 

A rboricoki^ young il, 1S2. 
Arch^optert/-j\ i. 196. 

ARmiu^E, frtiloration of the, 1. SS3, 

Arde(t qa/ivl and cter«?€£L 

change of color in, ii. 231, 233. 

Art/eit caT-ttlea, breeding in Immaturo 
plumage, il. 205. 

Ardea ffuturisj ehango of plumage in, ii, 
Arffea Aertwfitr^ lovc-geaturcft of theinalo, 

liq 

Ardea age of mature pUi- 

iiiage in, ii. 20+; oohtinued growth of 
erc^st and pitimcs in the male 11/207, 
Ardea nycttcorafr^ cries ih 48, 

Ardeola^ young of, iL 183, 

Ardettft^ changes of plumage in, 11. 170* 
Ae^jestectl, 1. 33* 

Aeous pheasant, ii. 69, OS, 1T3; display of 
plumage by the male, ii, S9; occLlated 
spots of the, II. 128, 135; gradation of 
characters in the, ii. 135. 

Asovm Uuke of; the Ikshioning of impTe- 
mente peculiar to man, 1. 50; on the con- 
test m man between right and wrong, i, 
100; on the physical weakness of mazL i. 
149; on the primitive civilization of man, 

L 174; on the plumage of the malo Argus 
phensaut, ii.89; on Urmticte Betijamini, 
11 . 145; on the nests of birds, ii. 159 ; on 
variety as an object in nature, li, 330. 

fx>loring of the lower 

surface 1. 384. 

AricorU sexual dlflerencea in the 

wings of 1. 335. 

Aeistooeacy, tticreascd beauty of the, ii* 
840, , 

proportions of; in soldiers and sailors, 

f. U2; direction of the hair on the, 1. 
l^j’* 

Arms and bands, free I3s© of Indirectly cor- 
related with diminution of e^nines, L 138 . 
AEKEftT of development, 1. JIT. 
Aerow-ueabs, stone, general resemblance 
qi; 1. 324 



AEEowa, use of, I. 224. 

AETKaiEs, variations in the course of the, 
1 * IM. 

Aeteby, effect of tying, upon the laU^raf 
channels, 1. 112, 

Aetiieopoda, i. 318* 

A Rtfi practised by savagea, !* 23.5* 
Abgetjsio.n, colored incrustatioji on the 
rocks of; i, 317* 

Abcidia, liflinity of the lanoelet to, 1 196; 

tadiH}lc-!ike larvip of, 1. 11*7, 

AsciniAjfB, L 315; bright colors of some, i* 
313* 

A^intf^ Asiatic and African species ot ii. 
291. 

AnfimiA li* 291* 

Ass, color-variiitionB of tlie, H* 291. 

Atele^, effects of brandy on an, L 13; ab- 
sence of the thumb in, i, 135* 

A teles heelselmt/L, ears o^ i. 22. 

A teles m^rginaim, color of the niff oC U. 
218 ; hair on the bead o^ il. 11X1; on tbe 
recognition of a dog by a turkey, il. 106 ; 
on the selection of a mate by female 
blrdfl, ii. 199. 

Ateu^^/Lue, stridulation oi; 1. 372* 

AtettcAi/s ciciitricostts, liabits oi; L 365. 
Ailuilm, preiRirtions of the sexes in, i. 305. 
Attention, manifeatatloas o^ in animals, I 

AuoourjT, V., on a hymenopteroua parasMo 
v^ith a sedentary male, 1- "^64* 

AfpunoN, J* on the pugnacity of male 
biiNis, ii* 41, 46; on Tetrao cupida, k. 

on Ardm wycffcoroiOj il, 48; on 
Stumella lud<>mciana^ ii. 48; on tho 
v^ organa of Tetrao eupido, iL 63 ; on 
the dnunmidg of the male Teirao vm- 
oellm, ii. 59; on sounds produced by tho 
^ghtjar, ii. 61 ; on Ardeu and 

Oith<tries Jota^ ii, 65 ; on the spring 
change of color In some finches, it S3 ’ 
on 3limus il. 112; on the 

turkey, li* 114, 116; on variation in the 
male scarlet tanager, ii* 121 ; on the hab- 

il 150; on kjcai 
differences in the nests of the same spe- 
cies of birds, 11. 163; on the habits of 
woodj^ker^ li. 16T; on 

young females 
of J{tn4t{p*a eestiva acquiring malo 
characters, ii. 172; on tho immature plu- 
mage of thrushes, ii. 177 ; on the Imnm- 
turo plumoge of birds, IL 178, et ssq. ; on 
birds bre«iing In immatiire plumage, li* 
205; on tho growth of the creM and 
plumes in tho male Ardea ltPl<?'V-ician(L 
li. 206; on the change of color in soiue 
species of ArdeOy ii, 221 ; on the spin'll- 
lum Mergtis ciicidlaiust It 277 ■ on 
tho musk-nit li. 284. 

Atipubon and Bachman, MM, on squlirrii 
Jgiting, U. 228; on the Canadian lynjc, IL 

AirsTEN, N* L., on Anoiis (^istaietifis^ ii, 

ol. 

Australia, iiatf-caates killed bv tho iia- 
Uvea of, i, 213; Uoo of the natives oi; L 




212; not the birthplace of mjin^ !. Iftl; 
prcTalcnco of female inllmtlddo In, IJ! 



Batep, W., on a difrrronre in color "between 
tho males and females of some Ento^joa, 

t. 813. 

Bakre, Mr,» obBervatlon on the proportion 
of the sc3£.ea in phcQaatit-ohickKi, L 291. 

B AKEK, Sir on tlie fondness of the Amba 
for dlsconlant mnalo, ib 64 ; on sexual 
ditTerence in the colors of an antelope^ li, 
2T5 ; on tho elephant and rhlnoceroa at’ 
tacking white or gray horRCSt iU 2fit ; on 
the dLsligrnrcments practised by the nC’ 
proea, h. 282; on the s’ashinp of the 
cheek B and templeB practised in Arab 
conn tries, if. 32S; on the coifhire of the 
North African^ 11. S24; on tho perfom- 
of tho lower lip by the women of La- 
tooka, it 325 ; on the disttnetiTO charac- 
ters of tlio colthiro of central Afrimn 
tribes, il. 326; on the coiffure of Arab 
women, II. 8Sfi. 

»Eaue " of the Blact-cock, il 43, 28, 

Bast AW, ScbHirhtj i. 250. SS5. 

Bastes^, horns of, b. 28G; Bexiial dlffer- 
ences iii the colors of the, b. 215. 

Bas>'ai„ color of the, li. 3S(t 

BAunARisM,, primitwe, of civilhccd nations^ 

!, m. 

Barbs, filamentous, of the feathers, in cer- 
tain birds, il TO, 

Barr, Mr., bn sexual preference in dogs, IL 
250. 

BARftnTS'row, TJaines, on tho langiuigo of 
birds, 1. 58; on tho clucking of the hen, 
li. 49 ; on tho object of the song of biitls, 
il 50 ; on the stuping of fismale birds, ii. 
51 ; on birds acjijulring the songs of other 
birdfi, 11.52; on tho ifnisclee of the lar- 
yuT In song-birds, b. 58; on tho want of 
tho pow'er Of aong by female birds, li, 
156, 

Barrow, on the widow-bird,, li^ 

Bartlett, A. B., on tho trajipii>aii, 1. 261 ; 
on the doTclopment of the spurs, in 
l>tweopfafmt nuritiwt^ i. 2B0; on the 
fighting of tho males of Pkctropt^iff 
ii, 44 ; on the knot, b. T&; 
on display in male birds. IL S8 ; on tho 
diflplfiy of plumage by the molo/’o^y- 
ii- ; on OrGAftopiUim auri- 
tvm and WaUicAii^ il ; 

on tlie bftbita of b. 116; 

on the color of tho mouth In Bt/f^eroM 
IL J2R; on the ineuliation of 
fLe cnssowui^', IL 195 ; on the Capo Buf- 
fiiio, ii. ^9; on the ufie of tbe horna of 
fliitelopes, ii. 240; on the fighting of male 
wart-hogs, il 2M; on Antmoiragu* fra- 
fffliiphtts, li. 269 ; on tlie colors of f7rr- 
c^)ptfk€c«& cejr>7tu#, IL 277 ; on the colors 



Australta, SouUl, Turiation in tho skulls 
of aborigines of, 1. 104, 

Avbtraltanb, color of new-born children 
of li. 303 ; relative hetglit of the sexes 
of il. 865; W'omen a cbubo of war among 
the:, ii. 308. 

Axis deer, sexual dllferenee in the color 
of the, IL 27C. 

A\"mabas, mcasurementB of the, 1. 115; no 
gray hair among the, ii, 304 ; hatrlessncsa 
of the £ice in the, 11. 801 ; long hair of the, 
b, 881. 

AiARA, on the proportion of men and 
women among the (luaranys, i, 362; on 
Palmnedfa comnta,, b. 44; on the 
lioarda of the (lUaratiys, ii* 307 ; on strife 
for women among the Guanas, 11.809; 
on InfaDtldde, H. 823, 847; on the eradi- 
cation of the eyebrows and evelaebes by 
the Indians ofFarnguay, ii. 3.12 ; on poly- 
andry^ among the Guanas, b. 349; ceH- 
hacy unkutjwn among tho savagea of 
South America, U.350; on the fiieedom 
of diToi'ce among the Cbarruas, b. 856. 



Babbaue, C., on the greater proportion Of 
blogitimate female luirths, 1. 292. 

BahiruBA, tusks of the, ii. 252. 

Bahocut, employing a mat for shelter 
against the sun, 1. 51 ; manifestation of 
TTiemory by a, i. 43; protected from pun- 
Lshment by Its eompsniona, L 74; rage 
eicitod In, by reading, t. 41. 

BATmow, Cape, mano of the male, ti. 255; 
Hamadiy as, mane of the male, II. 255. 

Babooitb, effects of intoxicafliig liquors on, 
j. 12; cars of, L 32 ; manifestation of ma- 
ternal affection by, 1 83; using stones 
and sticks as weapons, 1. 50 ; cooperation 
of, i. 72 ; allcuce of on plundering expe- 
ditions, L 75 ; diversity of the mental 
feculties iu, L 100; bauds of, 1. 134: httt>- 
its of L136; varinbility of the tall in, i. 
144; apparent polygamy of i, 25fi; po- 
lygamous and social habits of 11.345, 846. 

BAcniiAK, Dr,, on the ferllUty of mulat- 
tocs, i. 218. 

Barb, K. E., von, on embryTtnic develop^ 
ment 1. 34. 

BAoErurr, TIV'.hj on the floclal virtues among 
primitive men. 1. 89; on Bih value of 
obiodience, 1. 156: on hum an progress, L 
1 CO ; on tbo persistence of savage tribes 
in classical times, 1. 280. 

Batllt, E. M., on the fighting of stags, il. 
241 ; on the mode of fighting of the Ital- 
ian buffalo, IL 239. 

BAijf, A., on tho sense of duty, L 63; aid 
springing from sympathy, 1. 74; on the 
iKasc'S of sjTJipathy. 1. 78 ; on love of ap- 
prot>ation, etc., i^ 32 ; on the Idea of beau- 
ty, il. 837. 
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fifiO oftho fn croBtflcoft, 1. 323; on 
the oolotTH of I. 32ti, 

Bater^ H. on viiriution In fh© form of 
the head of Anmiconlfln rmlbiniL, i* 107; 
on tho pniiKntioD of the Bexea £nnon^?- 
Amnzonitin biittei-lllefl, 1. 301 ; on acxiiai 
dilToiienwB in the of bnttcrfllees* I 

B3b; on the lield-crfcketj i. 342 ; on Pfj- 
rotleB pjfl<^A4‘rrimuAy 1, 356; on the 
horna or Ijuneificorn booties^ 1. 350, 360; 
on the coltjrs of eta., U 376; 

on the ooloration of tropic4il buttarlllca, 1. 
379 ; on the variability of ^Sfe<#cwiw 

trh and 0/i i7/frena\ 1. 3&0; on male and 
female butterflioB bihabiting dffFcrent ata- 
tiona* f. 3&0^ on mlmiekry, L 398; on the 
caterpillar of a 402; on tho 

ywn\ orj?an3 of the umbrella blAb ii* 56; 
on the toucans, ii* 21T ; on Brac/tvurm 
ii. 295* 

Batoeas, knocking out tivo upper !nci- 
KOrs, li. 334, 

liATUAcniA, il. 24; eagernesa of male* L 
963 ■■ 

Batw, Bexual difTerenccs In Iho color of 11 
272* ^ 

fltnemg beetless i, 
8C3; aiTioug birds, 11.33; among mam- 
mala, U, 339* et «<v/, ; in man* ii. MS. 
Beae* sexual difference in the forms of 
the, li. 87 ; In the color of the, li. 09. 
Beaks, of birds, bright colors of ii, 217. 
Beard, development of in man, iL 303 ; 
analogy of the, in man and the quadru- 
mann, ii.304; Taiiatlon of tho develop- 
ment of the, in different races of men, h. 
306; estimation of among beanled na^ 
tions, ii. 338 ; probable origin of the, il. 356. 
^ monkeys, L 1&4; of mainmala, 

BEAtmFiTL, taste for the, in birds, ii. 103; 

in the quaflrmnana, ii. 282. 

Beauty, sen sc of in animals* L 61 : appre- 
ciation of by bb^K ii. lOT; Influence of, 
variability of the standm-d 

Oi^ 11+ SSOiJb 

Beavah^, Lieut., on the development of the 
horns m CervtiM i, 279^ 

Beaver, instinct and Intelligence of the 

i. 3^ 37 ; voice of the, ti. 264; caatoreum 
of the, II. 266. 

BEAvras, battlca of male^ IL 228. 

Beciisteiit, on female birds choosing the 
eIngcTB among tho males, il. 49 - on 
nvBlry la soBot-bii-ds, ii. 60 j on the Bing- 
Ine <)t fcmolo biniB, 11. 61 ; on binls afr 
quiring the songs of other Idrda, 11. 52 ’ 
on jtairing the canarv and siskin li 110' 
on a subvariety of the monk pigeon* iil 
12b; on spun-cd liens, il. ir>t. 

Bkodoe, Dr., on causes of dlfTerence in 
stature, 1. 111. 

Beefeater, il, 53. 

Bees* i. 70; destruction of drones and 
queens by, i. 77; imdeu -baskets and 
s| logs of 1. 149; fenudoi, secondaiT sexu- 
al chatmtos of, i. 246; dffFcirr™'' of the 
in, i. 354. 



Beetle, himinous brvaofa, f. 335, 
Bbetlbh, I. 355; size of ilni; ceri'lirjil gan* 
glia In, i, 140 ; dilatation of tho ftwe tarsi 
hi ninlo* L S33; blind, 1. 350: strid illation 
of i. 366. 

BELaniM* ancient Inhabitants of 1 , 228. 
Bell, Sir C^, on emotional musHcs in man* 
i. 5; “snarling muscles,"!, 122; on tlie 
hand* i. 136. 

Bri.t^ T., on tho numerical jiori»ortion of 
the sexes in moles, 1. 296; on tho newts, 
il. 28; on the eriiaking of the ^)g* U, 
25 ; ■on the dififcTcijcG In the ■colorolmTi 
of the sexes in Ziwtoca ^ii?ipara. U* 35 : 
on moles flghtfug, il. 253. 

Bell-eird, S[.;xuaJ difference in the color 
of the* ii, 75. 

Hell-bihub, colors of il. 218* 

Behevolence, manifested bt-- birds* IL 
104, ^ 

Bennett* A. W., on the habits of jDrom/^ 
m ir^rorfitits^ li. 196. 

Bennett, Dr., on birds of paradl.w* ft So. 

(mtartfiica. colors of iL 213. 
ll*:EiacLB gander pairing with a Canada 
goose, ii. 109, 

Bettont, E., on local diffbrences In tlie 
nests of Italian birds, ii. Itifk 
Biioteab, color of the beard in, ii. Mi, 
Mrififfa, disciform tail-feathers of ii. S4 
■ou^iA, sexual differences in the genua, i. 

Bichat* on beauty, U. m 

Bilb;, colored, in many animals, i. 314 

iiiMAXA, i. Ia3. 

Biiip^ imitations of the songs of otbcT 
birds L 42; dreaming, J* 44; hn- 
giiage oi; i* 53 ; sense of beautv in, 1. 61 ; 
pleasure oC in incubation, L V0; male 
meubatiorj by, L 203; and reptUes, eUjI 
aiiCjj of !, 264 ; sexual difference in tJie 
b^k of som^ i. 247 ; migratory* ani\'al 
of the male before tho female* L 251 : ao- 
parent rohttiou between polygamy and 
marked sexual differences in* i. 261 ■ 
monogamous, hecomlng polygmnou.s un ’ 
der domestication* i. 262 t oagerness of 
male in pursuit of the female* 1. 263; 

I proportion of the Ncxes 

sexual charoctew 
differt'nce of size in the st^xes 
Of fi. 41 ; flghta of male, wituesseil by fe- 
malcs, ii. 46; display of muJe, to 
vate the IcmalcsL, ih 47; cJoso attention 
■ the Rongfl of others, ii* 50 ; acquJr- 

S? fosler-patt-nfs, If* 

52 , bnlth^nt, rarely good songsteTTs, IL ■ 
love-untks and dances of ii. 65; oolora' 
bon of li. il, seqq,; moulting of ii, 

iT* et ; uniKuriNl. d, 99 ; malev sing- 

iug out of Bcas^tm, il, K^ij umtiuil affeo- 




species of IL 119; 

m ^ t'hnractars 

in, ij. iifl; obiwuirt'ly coIoi-ctL building 
wuccaled nestjij ii* 161 ; ymmg female 
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Rcq^itrltifr malo clmmctcra, 
injr in Inimutiire plumose, il. 20T) ; moult- 
ing,' of, iL 2iUj nqualic, fbequeucy of 
white pliuno^'e In, li. 219 ; vocal coiirt- 
eliin of ii316; rnked akin of the head 
and ucek In^ IL 8TT. 

I<Uro, hahlta Of, I 335^ 

UiH^nscis Mr^, on the findln^^ of new 
mates hy Golden Ragles, iL lOO/ 

B 1 &TIIFL.ACB of rnoiL, i, 191* 

Births, mimcrlcal pro[>ortionii of the sexes 
In, In animals and man, 1. 2[5Ji, 2,^ ; mala 
and female, numerical proportion of in 
Knglmd, 1. 291, 

Biscuukf, Prof, on the agrccraent be^ 
twoen the brains of man and of the 
Oraoff, h 10 ; figure of the embiyo of the 
dog, 1. 15; on tha eonvolutiona of the 
bmin In the human feetus, 1. 10; on the 
difference between the akullB of man and 
the qiLadrumann, h 133. 

BiHiiop, J,, on the vocal organs of frogs, IL 
26; on the vocal organs of corvine birds, 
it. 52 ; on the tnicheu of tho Merffimsei‘y 

u. 57* 

Bifioy, Americoii mono of tho male, ii- 255. 

BiTTERNa, dwarf coloration of the sexes of 

ii. no* 

BUiura l<ihata, musky odor of tho mole, 
il. 65 ; large size of male, U. 41. 

Blackbirt!, sexual dliferenocs in the, 1. 
260; proportion of the fieies in the. h 
296 ; aoiuisition of a song by a, U. 52 ; 
color of the lioak in the sexes of the, li. 
69, 217; pairing with a thrush, ii. H>9; 
colors and nidificntlO'U of the, ii, 162 ; 
3"Oung of the, ii. 210; sexiiai dilFercntxj 
in coloratipn of the, li, 216. 

Black- uuciC, Indian, sexual dilTercnco in 
the color of llie, 11. 275. 

Blackcap, arrival of the male, before the 
female., 1. 251 ; young of the, ih 2lt>* 

Black-cock, polygamous, 1. 2G1; propor- 
tion of the sexes In the, i. 2!>T ; pugnacity 
and love-dan CQ of the, ii* 42: call of tbe^, 
11. 58; moulting of the, il. 79; duration 
of tho courtship of the, ii. 96; sexual 
difference in csoloration of the, iL 216* 
crimson eye-cere of the, 11. 21T ; and 
pheasant, hybrids o^ 11. 109* 

BLAt!K-<iKOueB, olmractm's of young, It. 
117, 186* 

Blackwall, J., on the speaking of tho 
magpie, i* 57 ; on tho desertion of their 
young by swallows, i* 89 ; on the supe^ 
rior activity of male spidery 1. 2<53; on 
the proportion of the sexes in spiders, h 
3^>6 ; on sexual variation of color in api- 
dera, L 327 ; on male spldora, L 328. 

Bladoeb-itobe Beal, hoyd of the, 11. 265* 

Blaise, on thoaffecUona of dogs, il* 258. 

Blair, Dr., on the relative liabiEity of 
ropeons to yellow fever, 1. 23i. 

Blaki^ C* C.j ou tho iaw' tVoni La Naulctte, 
i, 122. 

Blakistoit, Capt., on the American snipe 
il. 61 ; on tho dances of Tt^mo pAmla- 
mllus, il. 65* 



BLAsruo, Hr,, on the spocies of European 
binlfl, ii. H9* 

bomliko processes of male, 

i. 363. 



Bleepiso, tendency to profuse, 1. 283. 
Blenkirott^ Mr.n, on sexual r^rercrence in 
horses, il. 266. 

Blexntes, crest developed on tho head of 
male during the breeding-gea*soji, il. 12. 
BhtAisa muHipmictata, sLriduladoa of, L 
863 . 



Bloch, on the pronortlotis of tha Beit'S In 
Fishes, i. 298. 

Blood, arterial, red color of i. 314. 
BLOOp-ruEASAiTT, number of spurs In, IL 
13. 



Bloebbeast, red ‘throated, sexual dlffer- 
ftiieos of the, il. 1S7. 

Elumenhacu, on Man, i. 197; on tho largo 
size of tho basal cavities in American 



al)Or^no8, i* 114 ; on the position of man, 
i. 182; on the number of species of man, 
1 . 213 ; 



BtTTn, E., obaervfltloTis on IndLan crows,, 
L 74; on the structure of the hand in 
epeelcs of 1* 135; on the as- 

certaiument of tha sex of u catling bull- 
finches by pulling out breast-feathers, il. 
23 ; on the pughscKy of the males of 
Gallmula cri^iata^ u, 89 ; on the pres- 
ence of BDurs in the female A’w/Jfoctr- 
ff^f/thropht/bcUmus^ ii. 44; on tho 
pugnacity of tho amadavat, ii. 47 ; ou the 
BnooiihilC ii. 57; on the moulting of A n - 
li. 79 ; on tho mouiting of biLStArds, 
ploYCPR* find (rolim It, 8(1; on 

the Indliui honey-buzzard^ IL 121; on 
sexual dirtbrenoes in the color or the eyes 
of hombilla* iL ; on Oriolii 9 jn^luno- 
cepA^lm, II. 170 ; on Ffll^eopJli^ Jiwant- 
il. 171; on tbe genus Anfettfi^ ii, 
171 ; on tho pf?rcgTino ihlcon, ii. 171 ; on 
young female binds a(x[Ulring male char- 
if* 172; ou tho immatuni [tlu- 
mage of binls* li. 177 ; on mn-eseutatlve 
aj^ica of birds, 11. 182 ; on tho young of 
Turjtix^ IL 198 ; on anomaloua yaung of 
Lafihis ru/m and Coiipnbu^ 
ii, 202; ou the sexes and young of the 
sparrows. 11. 2U3 ; on diinoriihlsm in some 
herons, h. 205; on orioles br™dlng in 
immature plumage, it, 205; on the sexes 
and young of and 

iL 208 ; 00 the young of the blackcap 
and blackbird, ii, SIO; on the young of 
tho stonechat, IL 211 ; on the whites plu- 
mage of tl. 219 ; on the horns 

of Anti^<?p» bewartiefi^ li. 235; on tho 
horns of Bovine animals, U. 236; on the 
mode of fighilng of {^ffckioero^. IL 
238 ; on the voice of tho Gibbons, II. 263 ; 
on the crest of the male wlld-goat, li. 
268; on the colors of IL 

274; on the colors of Antll&pe b^s<}ar- 
iiea^ ii. 375 ; on the development of tho 
liorns in the Koodoo and Eland ante* 
lopes, t. 279 ; on the color of the Axis 
decr^ U. 279 ; on sexual differeuco of color 



394 



INDEX, 



in i!. &7T; on tlie 

hog'-ilver, ii, 289 ; on tli« bf^Ard niitj wbia- 
km Iq tlio monkery bccomlnff white 
wUi Age, 11. 3(>4. 

Boau, wild, polyiTAmoos in India, I 2JiO ; 
UB 0 of the tusks by the, U. 24b- aghtlng^ 
ot 11. 251* 

Boitakd and Corbifi, Mil., on the tttins- 
ini.^iou of aoKual peculiarities in pigeona, 
f, 274; on the antipathy dbown by pomo 
formlo pigeons to certnln malea. iL 114. 
Bold, Mr., on tho flinging of a atenlo liy- 
brld canary, H. 50. 

Bom BET, on tho vaiSabiJity of the standard 
oflMjautv In Europo, 

Bombn^ difTeronca of tho sejccs In, i. ®T)5. 

Bomb vein .ft, coloration of* L 882; palriiit^ 
of the* i* 8^3. ^ F o 

red appendagoa 

Bombj/x ct/n tMa, t. BS6; proportion of the 
sexea in, 1. 800, 804; pairing of 1. m 
Mimot/r, mori, difforonce of size of the 
male and ft male ooooona of, I 335; natr- 
ingof 1. 8as. ^ 

Pern f^iy proportion of sexca of I. 

Bamb^^.Tamamai, I. 38fi; M. Prreonmt 
on, 1 801 ; proitortion of sexes of, L 8iJ4. 
Bonaparte, C* L*, on tho oall-iiotos of tho 
wlld-turkoy, iJ. 58* 

Bond, F., on tho finding of new mates bv 
crows, ii. 100. 

BoNft Implements of sklU dispkived In 
making, i* 1S3* ' 

Boner, C., on tho transfer of male chnrac- 
lers to an old tomale diamois, li. 234- on 
the antlers of the rt^d doer, ii. 241 : on the 
habits of stags* it 248 ; on the Mi ing of 
ml deer, u. 258. i b 

Bones, increase of in length and thick- 
ness, when carrying a greater wdgLf i* 

11-4. 

Bonnet, monkey, 1. 185. 

Boomerang,!. 176. 

8t’*rclty of tlio male, I 

Borv St, Tin cent, on the number of specaos 
of man, 1 216 ; on tho tsobrs of Zubpita 
pavoy li, 15. 

Boa gaa^uay horns of il. 23{J. 

Bm pHmigenimy ii* m, 

Bm a^daicuay horns of ii. 28C ; colors of, 

iL 2to. ' 

Bc^>oin>09, 1. IT4; mode of life of |. S3T; 

tha ears and lower lip 

BoiJcnEk de Perthes, J* Q, do, on the an- 
tiquity of man, i. 8. ^ 

Bourbon, pro]iortion of the sexes In a 
speefos of Pajyilio from, 1. 30L 
JJouRiEN, on the mairiage-eu stoma of tho 
eavoges of the Mabiy Archipelago, li, 

1 

Bovin. ft dowbpp of li* 270. 
liUtt'riK-mitns. ji. 08; habits of tho* fl. fifi- 
pliiyJ^’g-placos of i. <)], ii. 



Bows, nse of t. 224* 
liRACniOfUDA, f. 815* 

Brac«voephai.id structure, j>0SBihIe ex- 
planation of 1. 142. 

BrachyM'MitAy second pair of anteunee la 
the malev 1. 827, 

Braoimtuea, !. 8^. 

Brnchyjinta admiSy flcarlel fece of 11* 295* 
Brain, of nuin, agreement of tho, with tJint 
of loiver anlDials, 1. lU; conyoJutionB of 
in the human foetus, 1, ]fi; larger in 
eome oxi.Htlng mammals than in their 
tertiary prototjqies, I. 49; relation of the 
development of the, to the progress of 
language, 1. 55; dlsettsfl of the, affecting 
siHseeh, I* 56; In licence of development 
of mental faculties upon the size of t hft 
i. 340; influence of the development nf 
on the epinu] column and skull, i HI ' 
difference In the con volutions of la dif- 
ferent races of men, 1. 208. 

BRAKENumoE, Dr*, on tho Influence of 
climate, 1* 111. 

BRAnisAcn, I*rof, on tho qnasl-rellgioua 
feeling of a dog tow'apt! his master, i. 66; 
on the self-restraint of dogs* i* 75l 
Eratier, F, ou dimorphism in 
miAy 1. 352* 

Bbazjt*, skulls found in caves of i* 210- 
iMipulation of 1. 210; compreasion of the 
nose by tho natives of ii* 335. 

Break ijetween man and the apes* 1. 192 

proportion of the sexes in the* 1. 
299. 

Breeding, age of !n birds, ii* 205. 
BREEniNG Season* fU'xual diamctops mak- 

ing their appcsiranoo In the, in birde, ii. 

1 8 * 

Bee 1 1 M, on the effects of intoxicating hn- 
uorsoti monkfys, L 13; on the recogni- 
tion of women by male (yynocaphall i. 
13 ; on Tiovengc taken by moukeya, 1 - 

on manifestations of matornal affetdion 
by monkeys and baboons*!.^; on the 
instinctive dread of monkeys for scr- 

^ baboon using a mat for 
eheltor iW>m the sim, I. 51 ; on the uw of 
stones aa missiles by baboons, L &1; od 
the fti^mal-crlefl of uiookevs, 1. 55; on 
aenthicla poBt€xl by monkeys, L 71 : on 
oogieratlon of animals, L^72; on an 
eo^o attacking n young CercopiiAecttAy 
1 . Ts; on batM>onfl in confinement pro- 
tecting one of their number from pun- 
ishment, i. 75; on the habits of baboona 
wken plundering, 1. 75; ou thediveraltv 
mt>utal fdcuitlea of monkeva, 1 
luo; on tbe liablts of liaboons, L 13^- on 
iwlvgflmyln Cyti^caph.tltia and 
1. J58, on tho numerical proportion o? 
the Bcxp In binls,!. 297; on the love 
dan™ of tho Black-cock, li, 43 ; on Pala~ 

"Li ° il 46; on sound 

produced l>y Bh-ds of Ihinullxe* il* 69^ on 
ap&t^mbtagcB of grouet^, ii. 97; tj,e 

find mg of new mates bv biitlii ii li r>- 

on tile fighting of wild-boars, ii, 251 ; on 
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the hnblts of Oimoc^phalm hctmtidrvajL 
U* JUO, 

Mr^ on tho courtship of fowls, il, 

118. 

Brkslau, irnmortrail proportion of roiilo 
Riul feniAlo births In, I, 

Bridoman, l.Aunk 1. 55. 

Bbi¥8tonb butterfly, 1.890; aoxoaI flilTer- 
enoo of color in tha, i, 896. 

British, ancient, tattooing practiaod by, il. 

m. 

Broca, rn>f, on the occurrence of the sn- 
pra-conrlyloid fommen In the himifm hu- 
merus, i. 23 I on the capacity of PftHBiau 
Bkiills at dllTereut periods, 1. 140; on the 
Influence of natural Bolection, 1. 146; ou 
bybritUty In man, L 212^ on human ro- 
mains from Lea 1. 223; oa tlic 

cause of tho OlflTcfenco between Euro- 
peims and Hindoos, L 281. 

BROurB, Sir B^ on the origin of the moral 
acDSO in man, i. GO. 

l>EON?r, H. 6.., OD the copulation of Inaecta 
of distinct spocica, 882, 

BroK]^ period, UleU OJ^ in EurOpCi I. 
154. 

Brows, sentineta of Hcals grijcrally fe* 
males, h 71 ; on the battles of scala, ti. 
229 ; on the narwhal, il. 281 ; on the oc- 
casLonal absence of the tusk? in the fe- 
male waJnis, il. 231 ; on tha htadder-nose 
eeal, il, 265; on the colors of the se?res in 
Pftoca GrmnlawJityi^ ii, 278 ; on the ap- 
preciation of music by seals, li. 8iT ; on 
plants used as love^phUtors, by 2(ortb 
AmerlCtin women, ii. 823, 

Brown-S£qUARJ>, L»r., on the Inheritance 
of the effects of operations by guinea* 
pi||^ ii. 8^i4. 

Bruce, on tho use of tho eleptkant’s tusks, 
II. 281. 

Britlerir, P, de la. on the habits of 

cic-atricmiiAj 1. 865 ; ou tisc strldu- 
lation of At^Aickiut, I. 8r8. 

BrC'NNioji, on tbe pled ravens of the Feroo 
islands, ii, 12L 

Brtajct, Captain, on the courtship of 
CcjUlorhitiiis ii. 257, 

Puba€ biffOTiy thoracic projection of i. tSGl. 

BacepJicUiiA atpen^Us^ diJl'erence of the 
sexes, o^ in color, H, 29. 

Eldideation and Incubation of il, 

101 . 

.Saceroa hicornifi.. sexual differences la tho 
coloiinff of the! casque, beak, and mouth 
lu, il, 123. 

corru^alits^ sextisl difference in 
the l^ak o£^ ii, 69. 

Bucunrr, L., on the origin of man, 1.4; 
OP tho w'aut of eelf-consciousnesfl, etc.. In 
low savages, I. 60; on the use of Ihe 
human fo<Jt na a prehensile organ, 1. 136; 
on the mode of progression of tho apes, 
1 187. 

BurfJHLLATfnj, on tho numerical propor- 
tion of the sexes iu nils, i. 2LII6; on tho 
proiajrtion of tilts aexes in Llie trout, i. 

; OQ Chimn^ra il. 1 2. 



BuOKi.ATm, ‘VT,, OR tho complexity of crl* 
nolds, i. m. 

Buckler, proportion of sexes of LepI* 
doptem roared by, i. 304. 

Buckingham siiiBR, numerical proportion 
of male and female births In, i. 291* 

Ab]/Hffinic7ts^ inliation of the 
neck-wattle of tho mala, during court- 
ship, ii, 69, 

Jfriii, i, 251. 

Buffalo, Cnt>e, il. 289, 

Buffalo, iDdian, horns of the, il, 286. 

Buffalo^ Italian, mode of lighting of the, 
11. 239. 

Buffon, on the number of sticciq.^ of man, 

1. 218. 



Buqs, 1. 389. 

Buibt, E., on the pro}»ortlou of the sexca 
Id fiahnnn, h 299; on the pugnacity of 
the male salmon, ii. 8. 

BuLiuTf^ pngnacUv of the male. 11. 89; 
display of under tail-covcrts by tiio maEe, 
il 91, 



Bull, mode of fighting of thc^ ii, 238; 

curled ft'outal hair of the, IL 269. 
litTLLFiNOii, Sexual differences in the, i* 
260; piping, il. 50; female, singing of 
the, ii 61 ; courtship of the, U. 96 : wid- 
owed, finding a new mate, li. 101 ; atr 
tacktng a reM-bimttng, il. 106; nestling^ 
PCX ascertained by pulliug out breast- 
feathers, IL 205. 

BuLLFTNcnEB distinguishing persona, il. 

lf)5; rivEiJiy of fcmulc, ii. 116. 

Bulls, two young, attacking an old ono, 

i, 72 ; wild, battles of ii. 229, 
EulL'THOUT, male., eolorhig of^ during the 

breeding season, 11. 14. 

Busting, reed, bead feathora of tho male, 
LE. 91; attacked by a buminch, ii. 106. 
Buntings, characteirs of young, IL 176, 
BttpJiiis Sexes and young uf^ 

ii. 208; change of color in, il* 221, 222* 
Bun:ciiBi,T*, I>r*, ou tho zebra, il. 2B8; oa 

the extruTOganee of a Buslkwoman in 
Adorning herself, ii* 327; colibary un- 
known among tho savages of South 
Afritai. ii. 350; ou the nmrrifige-eustonas 
of the Bushwomeii, iL 857. 

Burke, on the number of fipedea of man, 
i. 2 IS. 

Burmese, color of tho beartl iru il. 304. 
Burton, Caittain, oa negro ideas of female 
bi^uty, 11.330; on a univcrsid ideal of 
lieauty, il. 884, 

Bubumkn, L 151. 

Bush WOMAN, extravagant omameutation 
ofa,li.82T. 

BufiHWOMEN, hair of, i 2Q8; marrfage-cus- 
toms of it, 358, 

Busk, l*rof. (1., on tho oeeurreace of the 
piirini-catudyloid foranien in tha human 
humerus, i. 2>8* 

Bust ARP, iliroat-pouch of the male, il. 55 ; 
humniing holse prodiicctl bv a male, ii* 
62; Indian, ear-lufts of a, ii. lO. 
BiiaTARiia. orx’urrcaee of sexual dilTerencei 
and of jHilygauiy among the, L 269 ; love- 
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pestTirpfl rtf the male, ii. 6fi ; double moult 
iu, IL 79v SO* 

liuTLKR^ A. 0_, on firtxual differpuces in tho 
wiuffB of Ariivjris L JitWi; on the 

coloring- of tbo Boxea In siw^hb of 
i. iJTT; on the t^Cjcniblnnoe of Ipkian 
(/ht'ueippe to a lnnf, 1. 381 i on tlie rt'jec- 
tion of certain niotbs and caterpillnrs by 
li7nr<lft Rud frogs, i. 4<M. 

BiTTTEHFLYt noiftfl protliic^Hl bj a, 1. SiS; 
Emp<^ror, i. 874, 37fi; meadow brown, In- 
stability of the ocelluted ppote U. 127, 
BurrEKFLiEs, proportion of the sexes In, i* 
St)0 ; forc-iegs atropbiei:! In some male, 1* 
834; sexual tlirtcrtnee in the mnimtion 
of the wings of, i, 83S; pugnacity of 
male, i. 874; protective rertr:iublancos of 
the lower siiiface of, i, 879; display of 
the wings by, 1. 884; white, alighting 
upon bits of paper, i, 387; attract!^ by a 
dejul snccimen of the same species, i. 887 ; 
cmirtsuip i, 387 ; male and H^uiale, In- 
habiting different etatlous, I, 389* 
Ettxton, C., obseiTafioua on macaws, I. 78; 
on an Instance of benovoleooc in a parrot, 
ih 105. ^ 

liuzzAED, Indian honey-, Tariation la the 
crest 0 ^ li, 121. 

C. 



and the origin of man, 1. 4; on nidi men t- 
ary charaelera, L 17; on tlie movement 
of the car in mail, L 28; on the variability 
of tho vei'mifbrtii apm'udage in man, I, 
27 ; on the abnormal ulviaiuu of the molar 
brnie In man, i. 119; on abnormal condi^ 
tions of the human utonis, i, 1I9; on the 
persistence of the frontal suture in man, 
1 , 128; on the jtroportion of tho sexes [a 
sllk'Hiotlifl, [. 3lK>, 

Canjne teeth in man, i, 121; diminution 
of; in man, 1 139; diminution oC, la 
borseft, i. 139; disappearance of, in male 
ruminanti 1. 139 ; large, in the early pro* 
genitors of man, i. 198. 

Canoes, and horns, Inverse development 
ii. 245. 

CAN<ui!i. use L 133, 22G. 

dlffenmeo of color in tbo sexes 
of a species of; i* 355. 

CAPEBCAtLZJK, proportion of tbe sexes In 
the, L 297 ; pugnaci^ of the male* ii* 42 ; 
pairing of the, ii. 47; autumn meetings 
of the, ii* 52; call of the, U. ."SS; duration 
of the courtship ot ii. 9d ; tH-havior of the 
female, II* llfi; inconvenience of black 
color to tho female, li* 147; sexual (Jiffer* 
ence in ttoloratlon of the, ii* 216; crimson 
eye-cere of the male, ii. 217 ; fjolygamoua, 

I. 289* 



ft 

Caubage butterflies, i* 881. 

Cachalot, large head of tJie male, ii. 231. 

Cauences, musical, perception of by iini- 
mals* ii. 817. 

CiEcuM, i* 26; large, in the early pn^geni- 
trtrs of man, i. 198* 

Ctiir^fna moticJuitu, pugnacity of the male, 
11. 39. 

ffi f]|nired, 1. 320* 

Cailioni/^m iiM ii/ra, cljanieters of tho male, 

11. 7. 

CallorhinuA tirmnm, rclaUve size of tho 
sexes oC ii. 248; <x>urtshi[3 oC ii. 257. 

CALMirc.KB, aversion of, to haiia on tbe 
ii* 382; marriage -custom s of the, ii. 

t>5o, 

Calotes sexual difference in 

the color oi; ii. ;Ji. 

CAMaEincR, O. I^ickaid, on the sexes of 
spiders, 1. 306. 

Cahel, canine teeth of male, !L 230, 246. 

J-T the Indian elephant* 1, 
2t>9; on the pmporthm of mule and fe- 
mnlo births in tho harems of Biam, 1. 394. 

Campyloptervs h-emilsucuru^ i. 298. 

Canaries dlsdiiguLshing porsoiiH, ii* lofl. 

Caxa^, polygamy of the. i* 261 ; chaugo 
of plumage in, alliT moulting, i. 284 : fe- 
male, selecting the lx*st singing male, ii* 
4J; sterile bybrnl, singing of a, ii. 5t>; 
mule, singing ot tho, IL 51 ; selecting a 
lit* ; and siskin, pahiag 

C A COAL vortebne, number of; in mai^iqucs 
and bahoiuii^ i. 144; basal, of munkevii, 
embedded In tho body, 1. 145. 

L Anestrinl, on nidlinentary characters 



vAx'iTAI.., I4 

CAP 1 TOMD.E, colors and nldlfication of the, 
IL 163* 

Capra ii. 288; crest of the male, 

ii. 268 ; sexual diflerenoe in tho color of; 

111- dif i iSi 

OapreolfiH sf^i^ecaudatfiJ*, IL 2S4. 

Caprice; common to man and animals, I 
62. 

Caprim7i?{/tt^, noise made by the males of 
some fipedes ot with their wings, ii. 59* 
CapHiiiiU^u^ Virffinia/iujt^ pining ot; ii. 
47* 

CAEABmA; bright colors of. i* 355. 
Caeoonniee, on the natural history of tho 
ptkii, i* 299 ; on the relative size of the 
sexes In tlshcs, it. T. 

CarcinsHteHj sexual difforenec of color in, 
ii. 1C5. 

CarHiim i. 322; 32.3* 

CarduSis sexual differences of 

the beak in^ U. 37* 

Caentvora, marine., polygamous habits of; 
1 * 259 ; sexual diffurenevs in the vulors oL 

h. 27 . 3 * 

Cahp, mimerical proportion of the sexes in 
the, i. 2It9. 

Carr, K«, on tlie li* 46. 

Caeeieh pigeon, late development of the 
wattle iu the, i* 284* 

Carrion beetles, stridulstion of; !. 367. 
CARue, Prof, \ ., on the development of the 
horns m meruio sbeeji, i* 2S(X 

Cassowauv, sexes and incubation of the, 
11 * 195, ’ 

Oabtoreitk, U. 266* 
ra^mriti^ {ffileatujf, il 195. 

Cat* convoluted botly in tho extremity of 
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tto tiiil of a, I, sjaipatTiy of a 

(Ids' i^itb SL, i 74, 

Catakact ill A^ara>^ LIS. 
r ATAPBH, KnbilUy of ( to, 1, 11. 
<;at aebiii^b njoiiktsva, 1. ISS. 
t’ATTinpii.i.ARS, bri^rfit colors oi; L 402. 
i\tt/tartfM aura, il lH, 

lov*e-gi;«turea of the male, 

Catt.ts, G., on tbo dcyeTopTnont of the 
iH^nl Binornr ^^orth American ImiuuiR, 
u. MOT ; on ibc #.'T(‘4it teu^^h of Uie bah- In 
Boino Worth Aniericnn trtl>c8s IL 331. 

^ development of the 

horns In CVrpiw T'irp‘inffl«wr and A^rOfi- 
L S70 \ on the presence of 
n-aces of horiia in the female wapUL li. 
S34 ; 0(1 the ftBbtinR- of deer, il 241 ; on 
the crest of the male wapiti, li, 2i5S : on 
the coloni of tho Yinrinian doer, ii, 274 ; 
on st^xual dllTerenccft of color tn the wa- 
piti, iL S+C ; on ibe apota of the Vlrctiilan 
deer, fi. 2S9. 

Ci-m, dreaming, 1. 44 ; toiioisc-ahell 1, 2T4, 
27<L 28a ; enticed by valerian, ii. 208 : col- 
ors iL S85. 

Cattle, doniosttc, aoxnal dlfferencca 
late developed, t. 281 ; mpld increase of, 
in Boutti America, L 130; domestic, 
llfj-hterin winter in 8iil>i;i-ia, 1, 2T3 ; horns 
of, 1. 2tBj tl. 23G| numoribal propoi-tion 
of the sexes In, 1. 205. 
tVAi/A, maternal affection in a, L ; grtlda- 
tion of species of i, 210. 

Asanp^ liuhlJlty of, to the samo dis- 
eases j«i man, L 11; distinct semnda pro- 
dneod by, 1. 62 ; cark malurity of the fe- 
male, U. SOS. 

Oilfus Citpucimut^, polvpimoiis, i, 258 ; Sex- 
ual dlflerenees of color In, ii, 2TT ; hair on 
the head of ii. 201. 

C^t^uif 'Tef/eiuMfUA’, hair on the head of ii. 
201. 

Cecuiomviojs, proportion of tho boxob in, 
L805. 

Celibact, nnkno^vn amon^ tho aavajrcs of 
Bouth Africa and Bqnih America^ ii^ 3W. 
Ckntu’Edeb, i. 330. 

t’fiPMALOeooA, ahsenee of secondary sex- 
ual charaekrs in, i. 31G. 

ornutitii, il. 55-5T. 
C^j>hf2l<?pter^ni pendnliger^ tL 57, 
<7eraHi5^ hervn^ stridukint oiigiin of, L 
8C8. 

Ceratophora a*psr<i^ nasal appendages of^ 
li. 3‘A 

Ceratophcr<l Stoddariiiy nasal horJi ofi 11. 
82. 

(7erc^rfj*, liabfts of, t BS3. 

CercfKei^us ^VtiopSt w'hiskcrs, etc,, of, IL 
205. 

Cer^^pii/ttetts, yonnfr, seized by an ea^rlo 
and rescued bv tho troopt h 7B; deflnltJon 
ol species ot 1. 210. 

CircopitJi^cuA c-ephii-nt^ sexual diffexetM of 
color in, ii. 2TT, 20 Gh 

Cercopithii^m cfpiouvr^fJi and ffr^Jteo-HH- 
efi#, color of tiie scrotum in, IL 27T. 



sexual difTereneea 
of ctjlor in, it. 2TT, 20G, 2i+7* 
Ceraojymeovft j/H^o-r iridin, i. 72, 

*^'oTi!^20r*“ whiflkenv etc., 

Ceees, of birds, brijfht colors oL iL 217 

7'fimwiitioi-ii, ftweLLtn^- of the 
^attics of tho male during courtehixf, II* 

Certtd-Nfiy weapon H of; EL 245. 

Cereal tin njornAtitun, rudlinenUn' horns 
of the femalo, IL 234. 

Cet'ms ttfcea, i. 272, 

Cervfuti odor of; 1(. 2GfiL 

Cervujt Cumiden^ traces of horns in th(3 
feinalo, 1L231; at tic king a man, ii. 
sexual difTorence in Uio color ot IL 27G. 
Or-(>wtt pAr/>A?/a, battles of male, IE, ; 

horns oC with mimerous points, iL 241, 
f?erp!« A’fff/, L 2T0» 
tVrtHf nmnk'Jmrieiui, U, 2 & 9 . 

Cer^m paludo/tui^ colors of, il. 276. 
Cerfni« fttrmiifylocfrOH, i. 270, 
t’enifw 1. 270; boms of; In 

course of moilUkatioiL, h. 343. 
tVryfA male black-hdted in some species 
of 11, 1(55. ^ 

Cettacea, nakedness of; i 14S. 

Cevlos, fKvnicnt abstneo of beard lo the 
natiTes of, IL 3(Jfi. 

CllAFTixrn, pro^iortion of the sexes in tbo, 

i, 297, 203; court^lii^t of tbe^ iL 0ft, 
CliArttWciiEi, iL 51; now mates found by, 

ii. lOL 

C^^i*yphitpji ljtdicm, characters of yoang, 
iL ITT, 

C 2 ffd&, ficAUiil differences of, i. 

357. 

O/m^mjeleon^ eexual dlireronces in the 
genus h. 32. 

C74et7/>cefeo?t li. 32, 34. 

iht enii^ il. 33, 84. 
(■irAMEi.EONa, 11. 31. 

CnAWOia, danger- sign, ats of i, 71; transfer 
of male chai^tera to an old femuk, ii. 
233. 

icnicwAsr, tnodifled wing- 
feather in the male, ii. Cl. 

CiiAi'i:is, Tir^ on the triinsinission of sex- 
uid iwciUiaiiliOB In pigeons, 1, 274; on 
streaked Kelgian plgeona, i. aiji, ii 
15<L 

Char, mals coloring during the breed- 
ing-season, IL 13. 

CiiAEACTUHS, male, developed in femiUes, 
1. 271 ; nntiiniL arllfSclal Msaggeratina of; 
by man, IL 335 ; aecondnry sexnaE, trana- 
mitted through holb sexes L 27U. 
Chdradti-tiS hiaticula and 
sexes and yonng oC iL 207. 

CnAEm^T on the Persians IJ- 340. 

CiiA&MS worn bv women, il. 32S. 
Chaeruas freetioin of divoreo among the, 
il. 3f»C, ^ , 

OlbCtsmdrhpfrt^Mtti. difference of color in 
tho sfsxeB of, IL 7 h 5; eolorti oC IL 21b, 
Cmastitt„ early cstimntioti of i, U2. 
CiiATTEUEiOiS sexual ditferenecs in, L 203. 
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CirEiROPTKitA, abaenra i>f sc<rondftry sex- 
ual churacterfl In, i, 

Chkl.b of cruAtii^oa, i. 8 ^, SaZ, 

1/UfiL.DNtA^ sexual differences In, II. 2fl. 
iJh^naiopeiB ^g^ptiacu^ WLDg-knoba ofj 
li. 44. 

Cheraprogn^ H. 80 , 116 . 

<J«KST, propurtiona ot in soldiers and aail- 
ora, L 11*^; Larg^e, of the <42uGcliiia and 
Aymara Indians, t ll5w 
CiiKVROTAiNa, canine teeth of, il. 246. 

C kia^^nathu^y atridulation ot 1. 372, 

C hut^^iuithu9 GrantiL mandibles of I. 

CuiLMEjr, legUtnmte and ille^timato, pro- 
jK>rtion of the sexes in, L 202. 

CiiJi.oE, lice of the natives of i. 213; popu* 
iatton of i. 2IL 

Chim^Bra monMromy bony proctiss on the 
head of tbo male, ii, 12, 

CiiLM.Enoro fishes, prehensile organs of 
male, iL 1. 

Chtmi*anzee, U. 303; ears of the, 1. 21 ; rep- 
resentativea of the eyebro%vs in the, 1. 
35; platfonng built by the, i, S5; cmok- 
Ing mita with a stone, I 49 ; hands of thci, 
i, 138; absence of mastoid procesfles in 
the, i. 13S; direction of the lialr on the 
arms of the, i* 185 ; aupj>osed evolution 
of the, t. 223 ; polyipujiouB and social 
habits of the, il. fe. 

^32^^ ^orth, idea of female beauty in, IL 

Chisa, Southern, inhabitants o^ i. 23T. 
Ojiixesk, use of Hint tools by the, 1, 1T6; 
dliiiculty of distiognlshlng the rai!e.i of 
the, i. 201 ; color of the beard in, IL 804 ; 
general beanllcsaness of the, ii, 306; 
o|)iniona of thev on the appearance of 
Europeans and Cingalese, il. 329, 83i: 
ooiiipresslon of the feet of; Li. 

CniNsiTEDi, Ids opinion of beards, ii. 329, 
833, 

Cfdamydera macu^aUt, ii. 6T. 

CMo^&iiy peduneubted eyes of the male 
0 ^ 1 . 

CMoephagOy coloration of the sexes in ii. 
1T(L 

Chloroii€eluft Tanana (flguredXi. 345 
Chorda Dorsalis, L 199 . 

Ciiou<in, red beak of the, iL 217. 

CnR(>iiii>.E, fmntal protubemnee In rnale, 
m 13 ; saiuai dUIerence in color of; ii. 30. 

C pictOy long daws of the male, 

IL 2Ti 

C/iryi^wioccyiiiy characters of young IL 

X I |i ■ 

Ohrysomela cerealiay bright colors o£ i. 
355. m ^ 

CuETaoMBLiDJ!, strldtilatlon o^ i. 367. 
Oioadit priiinom^ L 341, 

Cicada aeptcndecimy i, 341. 

Cicada:, songs of tlia, I. 3-40 ; rudimentary 
sound-oigans in feumles of; L :i4S. 

Cicatrix of a burn, cau.stng modification 
of the facial ImticS, i* 141. 

Ct^Uiy frontal protuberuuce of male, ii. 
13+ 



CiHUTiEnE dti Sud, Paris, 1* 38. 
Cincioi'amphua cruraM^y large size of 
male, It, 41. 

Cinclua itquaticitSy li+ 162* 

CiNGALESE, Chinese opinloD of the afipear- 
nnee of tliCi, ii, 329+ 

OiKBiPEDEA, com piemen tut males of 1. 247* 
CiviLTS&ATiON, ettecta of; upon natural se- 
Lectlon, 1. 164; infiueneo of; ijj the compo- 
Ution of nations^ L 230* 

CiAiiomu of OeesCi etc,* ii* 49* 
Clapabede, E+, on natural selection ap- 
plied to man, 1. 132* 

Clarkb, on the marriage-customs of the 
Calmueks, ii. 357. 

Cl.ASaincATiON', i* 181* 

Claus^ G+, ou tbo sexes of SaphtHn<i>y h 
326, 

Ci.EPT-PADATE, inhetitcd, 1. 116. 
Vlifnactcrif( ^tythropSy sexes o^ il. 19T. 
Climate, L 111 ; ock>L favorable to human 
progresfl, i* 160; power of supporting ex- 
tremes of; by man, L 223; wont of con- 
nection of, with color, L ^2* 

Cloaoa, exlatencc of a, in the early pro- 
genitors of man, i. 198. 

Cloacal passage existing In the human 
embryo* i+ 17* 

Club, origin of the, 1. 2l5w 
CLUCEiNd of fowls, ii. 49+ 

Glytiira A-punctatci, stridulation of, L 867* 
Co B E A, ingenuity of a, iL 29* 

CtMUi7i»y i. 179, 

CiXJCTi, I. 28, 99 ; in the human ombtya i. 
16; convoluted bofiy at the extremiiyof 
the, i, 29; embedded in the body, 1. 145* 
C^ionrN-CircNA, notions of beauty of the 
inhabitants of li. 839, 831. 

Cook, g*ame, kilfiog a kite, H+ 42; bUnil, 
fwl by its eomiMnions, L 74; comb and 
vrattles of the, il. 94 ; x>reftTonce shown 
by the, for young bens, ii* IIT; game, 
trauaparent zone In tho hackles of a. Li. 
130, 

Cock of tho rock, ii+ 96. 

Cockatoos, ii. 216, 21^ 226; nestling, IL 
105; black, Immature jiiumage li. ISO. 
Cielrntebata, abaence of secondary sex- 
ual charactei-e in, i. 312, 

Coffee, fondness of monkeys for, L 12. 

Cold, supiioeed etfecta oC i* 118; jKnver of 
supporting, by man* 1. 239* 

CoLEOPTERA, i. 355; striduiaat organa of, 
diacussed* i 869* 

CoLLiNow'bon, C*, on the pugnacity of the 
butterflies of Borneo, L 3T5; on butter* 
flies being attracted by a dead speuiincn 
of the eaiiie s[iecUis, 1/8S7+ 

Colombia, flattonod heads of savages of; U, 
334* 

Co^NfflTS^ auccosB of tho English as, I. 

CoLOKATioir, protoettve, In birds, li 313, 
Color, supposeil to be dependent on light 
and Jieat, i. Ill; correlation oi; wutli im- 
munity A'om cerlahi poisons aiul mra- 
f purpose of, In Icpldopteiu, 

i. oo7 ; ivlatlou of; to sexual functions, ip 
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fiahem U. li; dlfTeronc* ot In thd Bex^:B 
of pnnkeiv U. 2T ^ mxujiI dlffereno^ of, tii 
lizardSi, 11. jl4; IntiiiODCO ot ^>1 



nuplkl aBSCtnhl^r of, li. 
Cori/fidii^ co^'^miil9y lan^jc 



of birds of difTwroni spedos, U 



tlon of to tiMLncatlou, 11. 1€4 ; hoku- 

vi difleronceA of In mammals, U* 272, 280 ; 
recognition of by qnadnijwK it. 2&1; 
of chlkiren, in different rncca of man, it, 
8i\S; of tbo skin In man, U. 

CoLonn, adtiiLrod filiko by m&a and anl^ 
mala, 1. 02 \ bright, dno to soxnal boIoC' 
tion, i. S13 ; bright, among the knrer anb 
mala,], 814; bright; protective to 
butterdiea and moths, 1. 8S2; briphtj in 
male tishcs, U. 7, 18; tmnamiaaion of, In 
binis, U. 152, 

CouiUMOtTN, example of rensoning In a 
retriever,. 1. 4iJ. 

Ooiimiha young of li. ISO. 

Cofyminnt (/l^ctaliSy anouiulous young of, 
ii* 202, 

Comb, development of In fowK 1. 2S5. 

Com ns and 'wattles In male birds, ii* 04, 
CoMNUNiTT, preservation of variations 
useful to the, by natural selection, i. 149, 
CoMPoaiTJE, gradation of species among 
the. i. 219, 

Comte, C^, on the expression of the Ideal 
of beautj' by aeulxiturc, 11. 3G8. 
Co>THTioNB of life, action of changed, upon 
man, 1* lOil' ; iniluenco of on uliLmoge of 
binla, ii. ISa 

Condor, eyes and comb of the, ii, 124* 
C'ON/uoATioNft, origin of i, 59* 
Conscience, I. S7, lUO; abaeiicu of In some 
criuiiuuls, 1. 88, 

Constitution, difference of, in different 
races of men, 1, 20^^. 

CONBifUmON, linbility of A^arcE to, 
1. 12; cuunectlon betwoen complexion 
and, 1. 285. 

Convergence, i 221* 

Cooing of pigeons and doves, II. 53, 

Cook, Captain, on the nobles of the Sand- 
'siich Islands, ii. 840* 

CorE, E* D., on tlie dinosaurla, i. 198 ; on 
the origin of genera^ II. 206. 

Ctypkoiiit c^vlanicct, sexua] diffcrctices of 
fl. 81, 84* 

Copris^ 1. 859* 

(Mpris sexual differences of* i. S53 l 

Coprii lunatHA, stridulatioii of i. 869. 
Corals, bright cobra of L 813. 
C0RAL-SNAKE8, U, 29. 

Cordylus^ sexual difference of color In a 
species of iL B4* 

Corfu, babits of the chaffinch In, i. 299* 
CoRNELitrs, on the proportions of the sexes 
bi Lucanna CemxA, L 805. 

Corin>ra ’VVolfitana, 1. 199; ngreetnojit 
of, with the kidneys of fishes, i. 16, 
Correlated variation, i* 125. 
Correlation*, Influenco of in tlio produc- 
tion of raejea 1. 280. 

CosHE, on Ihc mode of fighting of Llie ele- 
[iliiint, II. 245* 

C<frvu4 carotie^ ii* 1+W. 

Cor^it^ red beak of ii* 217. 



99* 

jaws of ihfl 

male, 1. 832. 

Omnetornid^ fl. 178* 

elongation 

wing-fcathers in, U. 69„ 92, 

Cotinchdj*; sexual dlfferenoeB in, !* 260; 
eolonitlon of tho sexes of, U. 169; rcsecn^ 
bianco of tho fEuiales of distinct Hpecic* 
of 11* 134. 

CoUn^ sexual difrcrenecR in, IL 9. 

Counting, origin of i. 1T4 ; limited power 
of in primeval man, i. 226. 

Courage, variability of. In tho same ape- 
ciee, i* 89 ; nni verbal high a[>preeiatioa 
of i. 91; Im^iortaiLCd of L 156; a oharao 
teristlc of men, ii* 818* 

CouRTSiiir, greater eagerness of males in^ 
1. 263 ; of iiahes, li. 2 ; of birds, ii, 47, 96. 

Cow, wintor change of the; U* 2S4. 

Crab, devif 1. 323. 

Crab, shore habits of, 1, 829. 

CrubrQ crihrariiu^ dilated liblee of tlio 
male, 1. 333. 

Crabs, proportions of the sexes Id, I. SOt* 

Oran/*, on the inheritance of dexterity in 
eeal-catching, h 118* 

Ceawfueiv, on tho number of epccics of 
matL, L 21S* 

Ormiiabrus masav^nH 0, m^lops, ncsta 
built by, ii* 19* 

Crest, origin of In Polish fowls, 1. 275. 

Crests, of birds, difference of in the sexojv 
ii, ISl; dorsal hairy, of mammals, ii. iJ(iS. 

Cricket, held’, Bti-idulation of the, L 342 ; 
pugnacity of male, i. 349, 

CitiCKET, honsn-, stridulalion of the, i. 342, 
349, 



Crickets, sexual differenoes in, 1. 850. 
CriocerlpjE, stridulMion of tln?^ i* 867. 



the 



Cilisojdb, complexity of, i, 59, 

Croaking of frogs, h* 2,7. 

Crocodiles, musky odor of, during 
breeding-season, h. 27* 

Crocodilia, tt* 27* 

Crussbili*s, chameters of young, ii. ITS. 

Crosses in man, L. 217. 

Crossing of races, effects of tlio, I. 232* 

Oros^ptilon (inr^itumy li, 99, 159, 137 ; 
adornment of both sexes of 1. 230 ; sexes 
alike in* it IIO; 

Crotch, Q. R*, on the striduktlon of bee- 
tles, i* 367* 879 ; on tho stridulatlon of 
i* 872 ; On tho slridulation 
ci'AcaU^s, L 372* 

Crotv Indians, long hair of the, ii. 381. 

Crow, young of the, 11. 20Q. 

Crowis, il. 216 ; vocal organa of the, ii, 52 ; 
jiving in triplets, il. H.i2, 

Crows, carrion, now nmtes found by, ii. 

100 . 

Crows, Indian, feeding their blind eom- 
ftanloiia, 1. 74, 

Cruf*i*tv of savages to anlmala, 1. 91. 

Crustacea, amphiiM>d, males sexually ma- 
tniN) while young, if, 2(>fi ; imrasitii; loss 

* of limbs bv female, 1. 247; prehensUo 
feet and autenDs? of i 248; male, more 
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a<*tlvo than ^injiK SHS; parthenogfn- 
esji tn^ l. HOI; fretondarv s<‘xnal clijii'ac- 
tors oC, 818; audlttny Kiiirs uf ii. 81 1. 

Chyatal worn In tht» lower lip by Homo 
i^ntral AfHrnn wooieu^ 11. 82o. 

CrcKoo fow'la, 1. SSSl 

CFLI01D.E, i. 240, 3311. 

Cni.LEN, i>r,» 3n the throat-poudi of the 
male Inistard, 11. M. 

CULTIVATION of plants, probable orl^^n ofi 

CuTPLEa, Afr^ on the' niimeHcftl propoHion 
of the sejtfs in do-^ sheem and nuttle, 1. 
*204, ‘iOt'i; on the Bcotdi dwrhonnd., II., 
240; on eoxnal preference in doga. ii* 
2&0, 

CrmoiruoNTo.Ej flexnal difTertnce In Icnsrlh 
of&noiitin fioTne, L 241; hornlike prO’ 
CcaBca La male, i 302; musical, 1. 30fl, 
36H. 

Cttriositt, manifcBtationa of, bv animals, 
1. 41, " ’ 

Cuulkw^ double moult bi, 11, 71* 

CuRBOREfl, I'Bmpanitive abRctice of sexual 
dUTorencjc araoni^ the, 1* 201. 

CvRTifl, 4., on the pnonoition of the sc.\ca 
in Ath4j/ia, hSbS. 

GuvrER, F*, on the rocoffnitlon of women 
by male qnndrurnana, 1. 18. 

Cuvier, G*. view's of, aa to the position of 
man* i*l^; on Instinct and intelligence, 
i. 8fi; on the number of caudal vertebno 
III the mandrill, 1 144: on the position of 
the seals, 1. 163 ; on //ei'foeott/le, i. Sid. 

Ci/an^<Mil^ mecica^ sexual diffcreucca of 
!!. 167. 

sexual difference in colors 




or In, i. 86d. 

/et'iiJt, trachea of, ll, .'5L 

white voting? of IL 202. 

Le/ia^ Instability of the ocellatcd 
sjiotB of, ii. 127. 

Cyn/tJtthuSy variation In the genua, iL 

CYK 1 PID.E, propoi'tiona of the aescs in, !, 
305* " 

Cynocephaht^ differenco of the young, 
from the adult, 1. 18; male* reco^itton 
of women by, L 13; polygamous habits 
of species of L 258. 

Oi/noeeph/ilua ekaenut, 1. 40. * 

0i/n<K^ph^Iti8 gelatlii^ i* 50. 

Cmocephalu^ ham<i4rr/a», 1* 60; sexual 
difference of color In, IL 2T8. 

Cyti-oceph^iiis leucophu^ colors of tho 
sexes oC II. 273, 

Oy^twoephalufi monn&n. colors of the mala 
il. 278, 282, 208, ^ 

Cyiu)cspk^lm p&rcaHm, mane of tlie 
malo il. 255, 

Oypri(Un<i^ proportions of tho sexes In, i 
807. 

Ctphinii)*e, proportion of tho sexes in the* 

1. 20S. ’ 

Ctpeinid*e, Indian, H. IT. 



CYFftTNOi>oNTin.sj, BGiual dlilfei*enccs in 
the, il, T, iK 

OypHnm a nrfitujf^ Ii. 18. 

Cy/>tu.Tiiis p/t<irhtif^ spawning of if. 15, 
Cyprl-ft^ relations of thaacxes in, i. 80T» 
VyHif>pft^ra crUiuia^ hood of U. 265, 



D. 



sexual differenco of color in* 11, 

186. 

Otiudichattdi^ young male of IL 

Dal-ripa, a kind of ptarmigan, 1. 2flT, 

peculiar markings of 

* ii. 287. 

Ikima/u pyffctrffa^ peculiar markings of 
11. 287. 

Dampness of climate, supi>oscd influence 
of on the color of the skin, 1. Ill, 233, 
Danaidm, i. ST6. 

Dances of btids, II, 85. 

Dancjno, i. 224. 

X>ANiEtL, Dr., his experience of residence 
In West Africa, i. 286. 

DARruK, protubettmees artificially pro- 
duced in, IL, 223. 

D*aewin, F*, on the stridulatlon of Der- 
mesteA tTiurimi^ i* 808. 

Z>twycAiV« sexual difference 

of color in, 1. 8S6. 

Davis, A. If., on tho pugnacity of tho maU 
stag-beetle, 1* 864. 

Davis, J. B., on the capacity of the skull 
In various races of men,!. 14(>; on the 
boards of the Polynesians, ii. 3U6, 
l>K ATn-HATE higher in towns than in mini 
districts, L 16SJ. 

Death -TICK, 1. 878* 

De Candolle, *\iph., on a caso of inherited 
po'wer of moving the scalp, L i;j. 
Declensions, origin of i* 50* 

Decoration in birtla* ii. 68. 

Bsciicm^ t. 345. 

Deer, spota of 5wng, il. 176^ 28S; horns 
rtf b* 233, 238; use of horns of it. 240, 
251; abteof the horns of il. 24T; female 
pamng with one male, while others aro 
lighting for her, ii. 256 ; mato^ attracted 
by the voice of the female, il* 263; male^ 
odor emitted by, iL 266 ; development of 
tho horns in, 1, 278; horns of a, in course 
of modiflcatlon, ii. *243. 

Deer, Axis, sexual difference In tho color 
of the, U. 276. 

Deer, fhilow, dilferent coloretl herds of il* 
281* ^ 
Deee, Mantclmrian, ii. 289, 

Deer, Virginian, ii. 289; color of the, not 
alTected by caatratioti, ii. 274; colors of 
ii, 276. ^ 

DEKKuoTTym, Scotch, greater sire of the 
male, I, 288, li. 254* 

pKFENBivK oiguna of nmmmals. ii, 251, 

De Geer, C., od a female spider dcstrt»viijg 
a raaJe, 1. 329* 
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Dkkat^ Dr., m tbo bbdder-nosc sent iL 

pKMKR MSA, yollow ft^Ycr in, L £3^4. 
ii. 177. 

IfendropftiJii /roniiilifi, yoiiiuf of, £11. 
I>E»'T, lU OD tho lice of domestic aul- 
mnls, 1. 21 L 

murtrnis, strlilulation of. 1. 
Dpscknt traced through the mother alone, 
li. m 

Deskkts, protective coloring of animals 
inhabiting, ii. 214. 

nEaMAREST, on the absence of anborbital 
plU in ..4nf/7oj>^ li. 2(57; 

on tho whiskers of Mii/uicug^ ii* 2® ; on 
the color of tho opossimi, ii. ST.'i on tlia 
colors of the sexes of J/w# fninutfts, ii, 
273; on the coloriHj^ of the ocelot^ ii, 
273: on tho colors of seals, ii, 27B; on 
AntUope caaT^ut^ ii, 27ft; on the colors 
of goats, ii* 27&; on sexual dhfcrence of 
color in AffleA marglnatu^^ h. 277; on 
tho mandrilL, 11. 2TS; on J/tfotfewa cuho- 
moIfrvA, ii, 30<3, 

Pes»oulins, on tho number of species of 
man. 1. 218; on tlie music -deer, II. 2ttl. 
Pfsor, od tho imitation of man by mon- 
keys, 1. 42* 

Deswse, P*, on criminals destitute of con- 
science, i* 89. 

Pevf.lopme>'t, embryonic, of man, i. 14, 
16; corrcLatfd, ii. I'jft. 

Pevil, not fcrtflieved in by the Fuegiana, i* 

DEvit-cnAu. i. 323. 

DsvonTan, fossil insect from the, I. 849* 
IlKWLAPa, of cattle and antelopes, ii. 270. 

sexn.sl differences of coloring in 
the species of i. 376. 

J}iOfi€ma mimicry by the fe- 

male oi; 1* 4(XI* 

IHadefna boli?ia, 1. 400* 
l>iAM<i>fD-nEFrn*ES. bright colors oi; I, 
Diastema, Oixmirenee o^ in man, h 121, 
DiASTTLmji, proportion of tho sexes in, !* 
SOI. 

DioDORtrft* on the nbsenee of beard In th® 
natives of Ceylon, il. 306. 
f>t/T.runt«, racket-shaped feathers in, ii. 70 : 
nidihcBtlon of, ii. loO. 

lHcrurn*tnitcrocercits^ change of plumage 
in, 11. lil, 

J>iffelphi3 o/wwwm, sexual difference in 
the color of, ii, *272. 

DiEPERKycES, comparative, between differ- 
ent species of bb^s of Uie same sex, U, 

1B4. 

DioiT^t, enperunmerary, more frer]ncnt in 
men than in women, I. 2flft; supernu- 
tnerary, Inheritance of, 1. 276; siipenm- 
merary, early tlevelopment ofj 1. £82. 
DiMospiirasa. in females of water-bcetlcSj f. 
833; in J^eurot/t&ml6 and At/rioji. i* 

Otniori^ sexnal differences o£ 

1. m 

DifLopoDA, prehensile Ihiibs of tho luato, 

im. 



J>ipmi cynodojt^ sexual difFeronce In tho 
color of, il, 2H. 

Dtptera, i. 338* 

Dihkase, generated by the contact of dis- 
tinct peoples, i. 230. 

Die RASES mtnmoii to man and the lower 
animalB, I, 11 ; difftTeneca of lialdllty to, 
In diffi rent races of men, i. 200; new, 
effects af, npoa aavages, i* 229 ; sexually 
limited, i* 2S3. 

DiacLAY, coloration of TyCpidoptein for. 1, 
383; of plumage by male bini^, ii. 321, 91* 

DisTRiBUTiorr, wide, of man* 1, 131 ; geo- 
graphical, as ovidenoe of spedfle dlatiuct- 
neaa in man, i. 210. 

DjSuaE, effeictsot in producing nidiraent- 
ary organs, i* 13; and use of partR, ef- 
fects of, i 112; of parts, influence o£ on 
tho races of men, i. 238. 

DivoHc.li, flieedom o^ among tho Gharmas, 
b . dob. 

Dixon, E. 9.* on the haiflta of the gninca- 
fowl, i. 261 ; on the palling of dUiV'M'Ut 
species of gecscn, ii. 109 : on the coiirtahip 
of jHalfowl, 11, 110. 

DoiiBiznoppEE, on the TnaKTiage-ctifttoms 
of tho Allpones, ii* 3ft7. 

Dogs, anffering from Tertian ftgne, i. 13 ; 
memoiy oC i. Hi ; domeatie,, progress o1^ 
in moral qualities, 1. 49 ; distinct tones 
uttertMl by, I. &2 ; paraltdtsm between hts 
affection for his master and religious feel- 
ing, i 65; sociability of the, L 71 ; sym- 
pathy of with a sick rat, i. 74 ; s^ 1 ^^npathy 
o^ with bis master, 1. 74; possible use of 
the hair on the fore-legs of the, i* 185; 
pees of the, h 221 : divei^ng wiicn liraw- 
ing sledges over thin ice, i. 45; dreaming, 
1. 44, 352 ; exercise of reasoning ^ultica 
by* 1. 47 ; thdr possession of consdunct!: 
i, 75; numeriraf proportion of maio and 
female births in, 1. 294 ; soxiial affection 
between individuals of; H. 25fi ; bowling 
at certain notes, lU 317 : I'olliug in carrion, 
il 267. 

Dolicjicxikphalic ati'iicture, possible cauao 
1* 142. 

Doi.rniNS* nakedness of i, 142. 

DoM*:aTio an i mala, races of; t. ^21 ; change 
of breeds of, li. 352* 

DoMEsncATiofr, Lnfluenee of! in removing 
tho sterility of hyijrids, i. 214* 

D'Obbigsy, A„ on’ the influence of damp- 
ness and drjmess on tho color of the akin, 
i* 232 : on the YnmcaiTis, ii, 331. 

Dottehei*, ii. 19ft* 

Doublki>ay, E„ on sexual differences in 
the wings of butterflies, i* 334, 

Docbleoat, II., on tho proportion of the 
aexca in the a mailer moths, 1. 3(72 ; on tho 
attniction of the males of Limiocampa 



gmreu^ and Saiurma carpini by tho 
female, i. 803 ; on tho pronortlon of the 
sexes In the Ij-'pldfiptcra, i. 303 ; on the 



ticking of AnaHiim te^^»eUaiftm^ i. 373; 
on the atrncluro of Afierifttin i. 

375 ; on w iiito butterflies oUgiitlng ujkui 
paper, i. 373* 
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l^o^rntAS, J, TrVt, tlio- fti'jttinl dlflTeronppa. 
of the IJemiptera, L 339 ; on tbo wlora 
of British Ilotno^ptera. 1. !W1» 

I>owN, of birds, lb 77* 

7>?vz<;o, ffnlor apponda|?08 of U. BL 
l>RAOoprET, Gcuimoouftf il. T, 
DRAGorf-FLiEsi, caiulol Bppendnfl^a of tnnle» 
L S34 ; roklivo eizo of tho soxea of, 1 837 ; 
aiffi rence In tho sext a of 1 361 ; want of 
plipnacity by the mule, L 353. 

Drake, breeding- plumage of iho, il. 81. 
DreajiIA, L 44; a possible aour'co of the be- 
lief In spiritual ugt^^ncies, 1. 454. 

Drill., eexual dliferoaco of color In tho II 
278, ’ 

I>rom/^7fs irroraim, II, 19G. 

Saharan species of il. 134. 
Dronoo ehrilta, 11, 171. 

Dbongos, racket-ahapod feathers In tho 
tails of ii. 7lf 80. 

Dhtxksb, of climate, supposed hiflucnce of 
on tho color of the ekin, i. 233, 
I>ri/opith^^u*, i, 1!>1. 

Duck, harltM^uin, age of mature plumage in 
the, ii. 204? breeding in Immature nlu- 
mage, U. 205. ^ 

Dl ck, long-tailed, preferenca of male, for 
certain females, ii. Ill, 

P^*lring with a wigeoa, ii. 

IOkF i- 

Duck, voice of the, IL .57; pairing with a 
Sth iniiiiatm-o plimiago 

Duck, vidld, sexual differences In the, 1. 
230; Bpecnlum and male characters of 
j- 281; pairiiig with a pintail drake, iL 

-L 1 Ui 

Ducks, dogs and cats recognized by, IL 100 ; 
becoming polygamous under partial 
domestication, i. 2^t^, 

Duoong, tusks of IL 231 ; nakedness of 1. 
142. 

DujAEnnr, on the relative size of the cere- 
bral gangUa In In sects, 1. 139. 

Dcwcan, Dr., on tho fertility of csrlv mar- 
riages, i. 167. ^ 

Dupont, M., on tho occuircnee of tho su- 
pm-condyloid foramen in tho humerua 
of man, 1. 23. 

DuRAjm, J . R, on causes of variation, L 109 . 
Dprkau do la Malle, on the songs of birtls, 
i. 53 ; on the acquisition of an air by black- 
birds, IL 62. ^ 

Dutcu retention of their color by the, in 
Douth A Men. i, 233. 

Dutv, sense of i, 67. 

Duyaucel, fetualo Ifi/lobaies washing her 
young, L 39, ^ 

Dyakb, pride of In mere homicide, 1. 00, 
liuge size of males of L 337 
Dynastinl Btridnlatlon of L 309. 
l>i/tiseuH, dimorphism of females of L 833' 
git>ovcd ely tm of tho female, 1. 333, ’ 

Ii:. 

Eagle, young Cirrtipithccus rescued fixun 
by Uio troop, L 72. 



wliito-hoaded, breeding In Imma- 
ture plumage, U. 2415, 

EAOLRfl, goldenij now mates ibund by, Ii. 
1 09, 

Ear, motion of the, i. 20; extertinl shell of 
tho, useless in man, i, 21 ; rudimcntaiy 
point of the, In man, i. 2L 
E ARH.^^lorcing and ornamentation of the, 

1. 103. 

£Wni, bright colors of some, L31S. 
EcitiNODERMATAu. abs^^uco ofsccondarv bcx- 
ual characters In, f. 312. 

Ecker, figure of the human embryo, 1. 15; 
on fioxual differences in the jjelvls in n^jin, 
1L302 ; on the presence of a sagittaJ crest 
in Australians, II. 864. 

Edentata, fomier wide range of In Amer- 
ica, i. 211 ; absence of secondary sexual 
characters in, 1. 259. 

racket-shaped feathers In, II. 70. 
Eivwaeds, Mr., on the proportion of tho 
sexes in North American species of J^u- 
ptlio, i. 301, 

Egerton, Sir F,, on the use of the antlers 
of fleer, il. 241 ; on the pairing of refi deer, 
II, 267 ; on the tiellowing of stags, li. 261, 
bat<!hed by male fishes, ii. 19, 

Eoeet, Indian, sexes and yoong of il. 203. 
Egrets, breeding plomnge'of iL 7S ; white, 
iL 218, 

Eiiekxbeho, on the mane of the male Ila- 
niadryas baboon, ii. 256. 

Eksteom, M., on J/arelda 11. 117. 

r^focijier&i. habits of mate. L 

303. 

^ dev^Iopnient of the horns of the, L 

*i“bvF 

Elands, sexual differences of color in, iL 
2T4. 

sexual dlffcreneeR in. L 33S. 
^kfphru^ y^iffinosu^ stridulation of i. 36S, 
A/a/M, ii.Sl), ^ 

El ATEEID.E, proportions of the sexes in. i. 
aOTi. ^ 

ELATBRa, lumlnouBw 1. 335. 

Elephant, i. 193 ; nakedness of the^ 1 145 ' 
rate of increase of the, L 130; Indian, 
iwlygamous habits of the, L 259 ; pugna- 

Indian, motle of fighting, 
ji ^ ' maJft, odor cuiitted by the, 

attacking white or gray horses, 

abode, modK^ tng Infiuence 

of L 119. 

Elimination of inferior Individnals, i 196. 
Elk, il 2S7 ; winter change of the, iL 284. 
Elk, Insh, horns of the, ii. 247. 

^ of the natives, U. 

Elliot, H., on the numerical proportion of 
the sexes In young rats, L 296 ; on tho 
projK>rtion of tlio Bc.xes in shoe jii, 1. 2fie. 
Elliott, 1>, 0., on I^elecattut et'i’i/irth 
r/it/ncAtui, IL 77* 

ELLioy, Sir \\\ on the polvgamous hab 
Its of the Indian wild-b^nir, i. 239, 
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Eli.w, on th& pwtftlcneo of inflmtlctde in 
rolyncsln, ii. 34T, 

Kitkinstosk, Mr^ on local dlffercncca of 
atatiiro among- the llindooa, i. llOj on 
the Uifllculty of diatingulfiMiig- the native 
races of Indio, \, 207» 

Elttra, of the feinalea of Dytiscu 4 t^ Aci- 
Ww«, f/ydrt>p(frus, i, 358. 

Kmbtriza^ clinractcre of vomig, \l 1T6. 

KmbfrUa Ih ]'7T> 

a^niberi^ *cbwriicki4K ii. 106 ; Lead-frath- 
ere of the male, Ii* 91, 

EubHvo of msin, i* 14, 15; of the dog, 
i, 15. 



Embryos of mammalg, resemblance of the, 
i. 81, 



Emk; RATION, i. IfKfl. 

E3C0T10K9 c5fperienced by the loa-cr nni- 
mals In common Tvith luiin, i* 3S ; mnub 
fefiiterl by animals, 1. 41. 

Emperob iDoth, i. 8^!>5. 

Emulation of singing-thirds, ii. 50. 

Emu, aeses and iuculiation of 11, 196. 

Endttrance, eatimatloii of, 1. 91. 

Energy, a chaiiu^terigtic of men, ii. S15* 

England, Dumerical proportion of male 
and female births, In, 1. ^91, 

Engi.eheart, Mr,, on the finding of new 
tnntcis by starling Si. 1 01* 

English, fmoccss of, as coluniets, i. ITS. 

ENGRAVEKa, short-fiighted, L 118. 

Entomosthaca, 1. 825, 

Ektozoa, difference of color beti.vecii the 
males and females of some, i. 312. 

Eocene, possible dlvci^eDCQ of man dnr^ 
lug the, i* 192. 

Eolio.h, Colors 7>roduced by tho hlllary 
glands, 1. 314. 

Fpeira^ i* 325. 

^peira « tOT-tf, small size of the male o£ I. 
820. 



EPIIEMER.C. i. 831* 

ErnEMERiDA; i. 350. 

Eimiehertna, 1. proiKniioBS of the sexes 
in* 1. 306, 

EfddpjAgtr stridulatuig organs 

oC L ^ 848. 

Bificalia. sexual diflferencoe of coioring In 
the st^es oJ^ h 876* 

Etfwuii winter change of, 11. 2S4. 

EraUin/i^ coloration of i. 8fv5* 

Eekot attitude of man, S. 186. 

E&ciiHtciiT, on tho development of hair in 
man* 1. 24; on a lunnginous mustache 
In a female fietiis, 1. 25; on the want of 
definition between tho scalp and the fore- 
hcikfl Id some children, 1* 186; on the ar- 
KmgeiJicrit of the hair in the human 
Ihdus, 1. 186 ; on the hairfnefta of the face 
in the human fmtua of both sexes, ii. 80:^ 
865* 



Ekm^ralfln, difTerenco of color In tho seX’ 
es of, L 856. 

Etox luci^ts, i. 290. 

Enocr if* 14. 

EsKjviMADX, 1. 151, 16^1; their belief In tho 
inheritance of dexfi^rity in acabcatching, 
1. 118 ; mode of life L SS37, 



amanda^a^ uTigiiflcity of tho 
male, 11. 46* 

EuhG^fi^ sexual differences of coloilDg In 
the species of, 1. 877. 

Etu^Airv^ sound produced 

by, 1. 876* 

Eudr<^miaA U. 194. 

Euktmpis colors of the female, 

ii. 16tt, 

Euler, on tho rate of Inct^iac in the Hal- 
ted States^ L 126, 

Eum&mota e^perdlirtri^, raehct-ehantd 
feathers in the toil o^ ii. 70. 

Bupetont^na macrourit, colons of the fe- 
male, ii. iso, 

Efiphem/t «plendirlft^ ii. I8fl* 

Eiiploc^tmm erytArapklJKflmuA, posses- 
sion of spurs by the female, il. 44. 
Bipicea fnidamas^ minilcJcry o^ by the 
femnio of JMadema anomafa, L 4<K). 
ErKOPE* ancient tuhabitnnts of; i. 228. 
EcROrEANS, difforeneo of fVom Hindoos, 
i. 231 ; huii-iness ot; probably duo to re- 
version, U. 361. 

Etirontnpmim, sexes of li. 19T* 

dilTerent proportions of the 
head in the sexes of t. 354* 
Bmte.pAanii^, sexual differences of species 
of li* 37 ; young of li* 211. 
Exaggeration of aatm-al characters bv 
man* iU 854. ^ 

Exogamy, ii. 844, 843, 

Expression, resemblancea in, between 
uibn and the apes, L 184* 

Extinction of races, causcH of. 1. 229* 

Eye, destrucdoii of the, 1. 112; change of 
7»osition in, 1. 141; obliqultj' of regarded 
as a Ijeauty by the Chlucso and Japan- 
ese, ii, 82S* ^ 

Eyebrows, elevation of 1. 19; develop- 
ment of long hairs in, L 24 ; in monkeys, 

I. 185; eradicated in parts of 8oulU 
America and Africa, H. 824; eradication 
of, by the Indians of Paraguay, iL 882. 

ETEi.iue, colored black. In part of Africa, 

II. 323. ^ 

Etelabhes, emdication of, by tho Indians 

of Paraguay, li. 882. 

Eybb* (liffcTpneo in the color of, in the sox- 
CB of birds, tl. 123; piUai-cd* of tho male 
of CAImoji^ i, tt81. 

Eyton, T. 0., observations on tho develop- 
ment of the hordfl in tho fiillow-deer, i, 
279* 

Eykieb, liDS, human remalus from, !. 22S* 



Fabre, M-t on tho habits of OsrcerfSy 1. 
853. 

Facial bones, causes of modification of 
the, i 141. 

Faculties, mental, variation of in the 
some sijedes, 1. diversity Of in tho 
same race of men, i* 105; inheritance otj 
1, K)8; cUverHity of; in antinala of tho 
siiiiie ijpecles, 1. 100; of birds^ it. 104* 
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FAKina, ladioiif torturva nndtirjjonc by, L, 
9'2. 

Unc/)cepAaltm, ii* S05. 
pereifH/t m^ \l UK), 1X9. 
ii?tnuncuhis^ ii UK). 

F ALCON, peregrine, new mate found bv, iL 
100^ 

Falcos^ee, it., on the mode of fightinp of 
tho Indian ojephant. li. 245; on canines 
In a female deer, H. 246 ; oa 
if. 2sl), 

Falklasij islanda, liorsea of i. 22T. 
FaeloIiV-i^eee, dlirerent cobted herds of 
IL 2SL 

Famines, freqncdcy among savageai, i. 

Fake, Dr., on the fitnicturo of the nterna, 
i. US; on the effects of prolligiicy, L Uj 6; 
on the inhuenue of on mortall' 

ty, 1 im. 

Fahhar, F. "W,, on the origin of langtiage, 
I 54; on the croeamg or blending of hn- 
giiages, i 6S; on tlie absence of the idea 
of God In certain races of men, i. ; on 
early marriagea yt tho poor, U 107: on 
the middio agefl, L JT2. ' 

F AsmoNt^ long prevalence of among sav- 
ages, Ih S27, m . 

Faye, Prtjf, on the munerfcal proportion 
of malfi and femab biiilis In Norw ay and 
Itussia, i, 2lH ; on the greater mortality 
ofiJiiUc chilih-en at and before birtli, L 
2D2, 

Featukrb, modified, producing aoimds, ii. 
60; et 15G; elongate, in male 

binl8,ii. 65), 9S; meket-ehaped, il 7U; 
barbless and Vritli fUanientous barbs in 
certain birds, ii. 76; shedding of margins 
of, ii. S2. M 

FEEom;, high, probable influence of In 
the pairing of biitls of difftreut speeiea. 
11. Ill, 

Fert, mofliflcation of, in man. L 1S6; thick- 
ening of the skin on the soles of the. i. 

1 1-S. 

FW/.S throat-mff o£ if. 273. 

lelU pardalut and F. mme, sexual difler- 
ences in the coloring of ii, 2XA. 

F RM ALK, behavior of the, during com tsiiip, 
i. A. 64. 

Femalk birds, differences of il, 185* 

T E.MAiu:^, presence of rudlmenbiry male 
organs In, i, I5h(; preference of for cer- 
him males, i* 254 ; pursuit of by males, 
i+ 263; occurroiice of secoiidorj'' sex^ial 
characters in, i. 267; dev’eHopmeiiit of 
^ male characterfl by, L 271. 

Females and nialc^ comparative mortalb 
ty of while young, i. 25-5, 267; compara- 
tive numbers of L 252, 255. 

Femck and tibia, proportions of in tlio 
Aymara Indians, i. 115. 

FKiniusoN, Mr^ on tho courtsbixi of fowls, ii. 
113. 

Fertimsiatiow, pheiioitHina of in plants, I. 

265; in tho lewder animals, 1. 266. 

Fkveha, immunity of Ncgioesj and MiaJat- 
toea from, i. 254, 



Fiher ffibethiewL protectl vo coloring of iL 
‘2U, 

FioKLtxv of savages to one another, 1. 21; 
importance of 1* 156, 

FielO'Slaves, dlfllrtnco of from house- 
slaves, i* 237* 

Fiji ans, burvdng their old and sick parents 
alive, i. 74; estimation of the bjard 
among the, il. 333; adinhation of for a 
broad otstdput, ii, 835. 

Fiji Islands, beards of tlie natives, U* 3ti6, 
333 ; marriago-castoma of the, ii. 356. 
Filial affeotioo, partly the result of catu 
ml selection, i, 77, 

Filum tennin^e, 1. 2D. 

Finch, racket-shaped feathers in the tail 
of a, ii, 70. 

Finches, spring change of color in, iL 82 ; 

British female^ of the, !1. ISiS, 

Fingehs, partially coherent, in species of 
i. 134. 

Finlavbon, on tho Cochin-ChineaeL if. 32D, 
Fim; use of i. 132, 176, 225, 
hhaaiEH, on the pugnacity of the male of 
LetArus i, B(>5. 

Fisit, proportion of the sexes in, !. 298; 

eagerness of male, i. 263. 

Fisuils, kidneys of represented by Cor- 
pora Wolftiana in the human embiy-o, L 
iti ; male, hatching ova in theb mouths, 
i. 202 ; receptacles for ova pos^'^sed by, 
i. 240 ; relative eu^ of the sexes in, ii. 7 : 
fix‘sh- w ater, of the tropics, IL 17 ; jmjtw- 
tive rest^iiiblanocs In, il. 18; nest- build- 
ing, ii. 19; spawning of ii, IS; sounds 
produced by, IL 22, 315; continued 
grow th of iL 207. 

Flexor slmUar variation 

of in man, 1. 124. 

Flint tools, L 170. 

Flints, difficulty of chipping into fonn, I. 
iS6. 

Floeida, Quiwalu^ mc0or in, 1. 2D8. 
hLoFNOEtt, coloration of thev li 13. 

Flower, W. H., on the atnluctor of the 



Mh metatarsiil in ones, I 123; on tho 
position of the Soak, L 183; on tlio 
throat-pouch of tho male Bustoi^f ii, 
55, 

FLY-CATCHEKa, colors oud nidiffcatloa of 
ii, 162, ^ 

FtKTus, human, woolly coverbg of the, L 
25; arrangement of the hair on, L 136. 

F<»oi>, iutJuenco of ufam stature, i. 110. 

Foot, prebensilo^ in the early progenitors 
of man, L 193 ; prehensile power of the, 
retained In some savagi^a, L. 136. 

Foramen, supra-condylold, exceptional oc- 
currence of In the bumenis of man, 127, 
125 ; in the early progenitori of L 
IDS* 

FoKOEa, on the Aymara Indians, L 
115; on local Vju-lation of color in tho 
Quech lias, 1. 237; on the hairleasneM of 
the A^unonw and Queilmtia, tl,3il7; od 
the long Ji:ur of the Aymaras and Uiie- 
^ c-hiuui, iL 305, 3;n, 

Foeel, on white young awaus, iL 202. 
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Formica r\{fay rLzo of the wrohral gaiif^lla 
in. If 199. 

ftWnee of, connocttog' man with 
the L 193. 

Fowu occiirrenoe of spurs in the female, 
1. ^71 ; gmne. earlv^ pugnacity of, 1. 
I'oHslu early develor>ment of cranial pc- 
cnliortlies ot i. 2H6\ vai-Littons In plu- 
mnp^ of; il. Tl ; examl^k^a of correlated 
developinptit in tJio, ii, ]^4: domestic, 
bn'ods and Hnbbi>XNis of li. 16S. 

FuW'iJi. spnn^dwl Hambtir;^^ i. 2T2, 2?^ ; 
■cxiial peculiarities in, transmitted on\y 
b> the Same sex, i. 274 J loss of Hecsondary 
sexual chanietena by male, 1, 275; inhere 
Itance of clian^^'ea of plimiafre bv, 1. 272 ; 
Polish ori^Hn of the crest in, 1. 275’ ; period 
of inhorllanoe of characters by, i. £R4; 
cuckoo-, I, 2S5; dcxelopmcut of the 
Comb in. L. 235; immerirail proportion of 
the sexes in, i. 29d; coiiHsMp of. 13. 112; 
jni>ngTet bt^tMreen a black Spanish rock 
ami didcrent hens, ii. 125; pencilled 
Hamburg, dilference of the sexes in, !I. 
151 ; SpauisliL sexual differenoes of tho 
comb in, ii. 151 ; spurrod, In both sexe.'i, 
li. IM. ’ 



Fox, VV". on some half- tamed Mild- 
ducks becoming' polygamous, and ou 

E t»h gamy in the guinea-fowl and uanarv^ 
ird, i. 2C1 ; on the j>rO|Mirtlon of tho 
Ilexes in cattles b 295 ; on the pugnacity 
of the peacock, il. 43 ; on a nuptial efr* 
Bcmbly of magpies, il. US ; ou the finding 
of new mates by crows, il. 1{K> ; ou par- 
tridges lining in tripleta. U. 103 ; on the 
^uLriug of a goose with a Ohinoso gander, 



Foxes, wariness of young in hunting dis- 
tricts, i* 4S ; black, U, 28^.1. 

Fuajsce. numerieul proportion of male and 
female birlha In, i. 292. 

Fb asoesco, B .,011 the bimian rcsemblancda 
of man, 1, 4+ 

Fb ASRR, C., on the different colors of the 
sexes in a sf^edes of .Sr/iirff/tT, L 32 S. 
Frin{fili-(i cnnnaMna^ li. 62. 

F^in{fi/ia cirLa^ age of mature plumage in, 
ii. 204. 

Fr£n{filla cydnea^ age of mature plumage 
in, ii. 2<H. 

FHngiliu le^tcophrys, young of; II. 203, 

FringHln ii. 110, 

Fringiila tri-atiK, change of color in, in 
spring, it. S2 ; young ot fi. 207, 

Feingillio^,, resemblance of the fenmles 



of distinct species of, ii, 184. 

Faooa, ii. 24; male, teinporiiy rcccptaeles 
fi>r ova possessed by^ L 240; rufuly to 
brec<l before the females, L 252; vocal 
organs of, ii. 28. 



Fkoxtal bone, |>ersiatenoe of the sutura 
In, b 120. 

pKirn:^, poisonous, avoided by animals, b 

30p 



Fciwia^h, b l^SO, 174; mental capacity of 
the, 1. 33; qtliisl-religii>lla Sentiments of 
the, b 65; i>ower of sight lo thej b 114; 



skill ot In stoue-throwing, 1.156; rcatst- 
nnec of the, to thdr SevCro climate,!* 
1(50.229; dUference of stature among the. 
bill; mode of Kfc of tbs^ 1. 23T ; resem- 
blance of in mental characters* to Euro- 
pean^ 1. 228; aversion oC to hair on the 
ihcc, il. 382; said to adxuire Eui-opoaa 
women, it 8;M* 

FrLCOttiu.E, songs of the* I. S46. 

F(rR, whitene'^a oi; in arctic aniiuoLs in 
wdnter, i* 273. 

FirE-REAEiso animals, acquired sagacity 
0 ^ 3 . 48 . 



Oonh^€sr^ sexual dEJTerenfx; in tlie coloi of 
the Iridca in, ii. 123, 

G allicr&c crista rc^l caruncle occurring 

fii the timlc during the breetling.Bcaaoa, 
ii. 76. 

Gallinaoe j., fl'oqueTiey of polygamous 
habits and of sexual differences in the, i* 
2C0; love -gestures of, lb 65; docomposed 
feathers in, ii. TO ; stripes of young, ii* 
176; comparative sexiuil differences be- 
twectt the spedcs o^ li. 134„ 185; plu- 
mage of, li. 181. 

Gallinaceous birds, weapons of the male, 
it. 42; ra<rket-shape£] feathers on tlie 
beads of, ii. tU* 

GittUivuIa etdoropm^ pugnaclt^'^ of mule, 
ii. 8S. 

GdlUmda cristata^ pugnacity of the male, 
11. 39* 

Galtsfp^rdiiic^ apurs of, ii. 44 ; development 
of spurs in the female, Li. 155* 

OaUnphasia, young of iL 182. 

Galiua ii. 151 ; neck-hackles o£ 

il 81. 

G alius StanUyi^ pugnacity of the male, ii. 
42. 

Galls, 1. 146. 

OAL'rtm, Mr., on the struggle betw'ecn the 
social and personal imiiiulses, t. 99; on 
hereditarv genius. 1. ItKi; on the effnets 
of natural selection on civitiswd nationa, 
1. 161 ; on the aterlii ty of sole daughters, 
b 134 ; on the degree of fertility of people 
of genius, i. 165: on the early luamagea 
of the jj(»r, bl6T; on tlie ancient Qncekfl 
bl71; on the Middle Agos, i. 171; on 
the pnjgn^ss of the ITnittil states, i. 172; 
on South Alrlcao notions of beauty, ii. 
3-31. 

Ga mmarus^ uso of the ehda! of, i. 331. 

Gommitriisaiuirintts^ L. 823. 

GAjrNirra^ white only ivhen mature, il. 21 S, 

Ganoipei, b 196. 

Ganoip fishes, i. 204. 

OAOUit, horna of the, il. 236. 

Gap between man and the apes, b 192. 

Gaper, sexes and young of, li. 203. 

Gabonbb, on an example of rationality in n 
Gilasimits^ I 324. 

Garndm glawlayHns^ h. 101. 

Gartnku, Ob sterility of hybrid plants, L 
215. 
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G AftTEEOPOPA, i. S15 ; pub](ioiilfL*]x>n8v ooarU 
ship of, L 81b, 

GattUrmUvjt, I 200 ; nldifiwition of; ii, 19, 
Oa^iro»Uifs iL 2, 14, 19, 

Oa^iterotiiejis irac/turim^ li. 2, 
G^irt^phora.^ wings brightly ooloi*od 
bfiiieath, i, 8S4. 

GATTonoH, want of humoDity among the, i. 

&Tp§ 

Oaudht, M., on a fossil monltey^ i. ISSI* 
O'a'via^ seasomil cliaiige of plmoHge in, il, 
213, 

Geeai^ cbnprlng nolfw made bv, ii. 40 ; pair- 
ing of dlllorcnt species ot ii, 100- Cana* 
oii, selection of iiiutca by, if, 112, 
Gegbwbatik, C., on the number of digits in 
tho Ic hthyoptoiygia, i, 120; on the her- 
maphroditism of the remote progenitors 
of the vortebrata, 1. 109, 

uflo of the enlarged chela of the 
male, 1. 822 ; pugnacity of males of, L 
828; proportions of the sexres in a spe- 
cies 0 ^ 1 807 ; mtlonal actions of a, i, 325 ; 
differeneo of color in tho sexes of a ane- 
cles ot i, 82T, 

Gem MULES, sexual selection of I 297, 
Genesis, i, Sio. 

Genius, ii, 8ig; hereditary, i. 100, 

and women of L 

105. 

Geoffeoy SAtNT-nrLAiKE, Isld., OH tho 

recognition of women by malo oundru- 
mana, i. 18 ; on Ihd oeciureiice of a rudl- 
mentar>’ tail in man,i. 28; on monstmaf- 
tiea, i. lOS ; on aniinai-fike anomalies In 
the hmnan structure, i, 120 ; on the cor- 
^Jlation of monstrosities, L 125; on tho 
“^^•^Ibntion of Lair In man and monkeyB, 

I, 143 ; on the caudal Tertebms of mon-* 

correlated raiiabllltr, L 
140 ; on the classtdeation of man, 1, l79 ; 

^ hair on tho heads of species 
of 1, 1S4; on the hair in 

monkeys, L 1S6; on the development of 
horns In female deer, ii, 233; and F, Cn- 
Tier, Oh tho imndriU, in 273 ; on. Hvlo- 
bates, ii, 808, 905. ^ 

Geoobaphical distribution, as evidence of 
spedfle distinctions in man, i. 210 , 
GEOMHTE.E, biifflitly colored beneath, !. SS5. 
O^pkaffu^ frontal protuberanoe of male 

II. 18, 20 ; cfggs batched by tho male, in 
the month or branchial caidty, ii, 192, 

Geo an I A, ebango of color in Gormans sot- 
tl«l in, 1. 287. 

Geotnipe«, stridulation of i. 869, 370. 

Gee RE, M., on the neet-bnlldlngof f 
masm and C. mslops, li 19. 
Geei.and, Dr«, on tho prevalence of infhnti- 
dde., L 90; li. 323. 8^ ; oh the extinctioji 
of races, 1. 228, 229* 

Ceetais, P*, on the halHnoss of tho gorllk, 
i. 143 ; on the mandrill, fL 2T3> 
GESTirRE-lANGtrAGE, i 224. 

Ghost-moth, sexual dlffbrenco of color In 
the, 1, 8S6, 890. 

Girb. Sir !>., on dlfTcrences of the voice In 
different races of men, ii. 315. 



GmHON, irooloclf, J1O90 of i. 134. 

Girhonb, voice o^ ii. 268. 

Gieaffe, mute, excejit In the rutting sea* 
son, II. 261 1 Its mode of using the horns, 
If. 239. 

GiRAUD-TEtTLOx, on tho cause of short 
sight, 1. 114* 

Glastdees, communicable between man 
and the lower animals, L 11. 

Glaxhs, odoriferous, In mainmals, ii* 2661, 
267* 

Oinreola^ double moult In, ii. 77. 

HjtifjatcL, difference of color in 
theaeicBof, 1. 331* 

Glowwoem, female, apteroiis, 1. 247 i lu ml- 
noalty of the, J. 885* 

Gnaiu, dances of, i* 839. 

Gnf, sexual differences In the color of the, 
li. 275. 

Goat, male, wild, ihlling on his horns, il. 

28B ; male, odor emitted by, il. 266; male* 
" -- - — - 



wUii, crest of tho* ii. 263 ; Berbura, mane^ 
^ , etc., of tho male, in 271 ; Kemasi, 

difference in tlie color of the, ii. 



275* 

Goats, sexual differences In the boms of 
1. 274 ; horns ot; i. 2S0, il. 235 ; domestic, 
sexual differences of late deveIo|M^ t 
293 : beanls oi; ii 2G&; mode of ffghtlnir 
0^ il. 28S, 289. ^ s 

Goatsfokee, Virginian, pairing of the, II. 
47* 

Gomsfl^ nldlflmtion oi; fi, 19 . 

Goo, want of the Idea of; in some races of 
men, i. 62* 

Godeow, M., on variability, I loe ; on dif- 
ference of stature, 1. Ill; on the want of 
connection between climate and tho color 
of tho skin, i 282; oa the odor of the 
skin, L 239; OH the color of Inlknts, ii* 
80S. 

GoLunKcir, U* 58. 79; proportion of the 
sexes in the, I. 29S; sexual differences of 
the beat in thOj ii. 8T ; courtship of the, 

iJlB V Ji I 

GoLotiiicH, North American, young ot; ii* 

Golu-Fibh, ii. 16, 

O'ompMiA, proportions of the sexes in, L 
31b; difference In the sexes ot L 851* 

GcffispUr^ym L SBO ; sexual differ- 

ence of color in, !. 396. 

Goodbie* Prof., on the afflatty of the laneo- 
let to the ascidlans, 1. 196. 

Goosandeb, young ot; iL ISI* 

Goose, Antarctic, colors of the, il. 218. 

Goose, Canada, pairing with a Benildo 
gander* h. 109. 

Goosi^ Chinese, knob on the beak of the, 
11 * 1 ^ 4 . 

Goose, Egyptian, U. 44* 

Goose, Sebastopol, plumage of* 11. 69. 

Goose, Snow-, whiteness of the, lU 21S* 

Goose, Spur-winged, 5. 44. 

Gobi LI. A, it* 80S; semi-erect attitude of 
niastoid processes of the, i 
13a , dlrccnon of the luilr on the arms of 
the, L 1S5; suppojHxi evulutlon of the, I 
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2122' polyjraDif of the, I. 253;, ii* 345, 34fi; 
voice of the, il. 2fl2; cranJuiii ot ii. uoa ; 
fi^htln^^ of uukle, tl. 

Gosak, P, ir., on tho pn^in^acity of the uuilo 
Hummtiig-blnla, ii, 38^ 

Goask, M., on the Inheritanco of artificial 
modifications of tho skull, ii, 

Gotrui, B. A., on vartption in the Icnffth of 
the Jrgs In nian,l. BM; moasuremeuts of 
American soldiers, i. 110, 112; on the prt^ 
portions of tho body and cflj>aeity of the 
hinp? in d lfforentrabcfl of men, l/203; on 
the inferior TitalUy of mulattoea, i. 
21 3t 

Gould, J., on tho arriTai of male snipes be- 
fore tho fhmales, L 251 ; on the numerical 
proportion of the sexes in birds, i. 2!}T ; 
on ^^eottwrph^jy U. S7 ; on the species of 
I^ff^t^phanus, 11. ST; on tlio Australian 
Musk-duck, li. 8T ; on tho retatlva aizo of 
the st’xes in B4^»ra loiiaiti and 
, ramphits et-iiraliSi ii. 41 ; on Loblcan^ 
hiAlijbatfi^ h. 46; on the habits of Jfe- 
nura ii. 53; on the rarity of 

eons in brilliant birds, ii, 55 ; on ^lWh^s!- 
p/ioni« pUiti/cst'cu&f il. 62; on the Bow- 
er-birds, li. 66, 9S; on the ornsmoptal 
plumago of the UtEmining'-birds, U. 75; 
on tho moultinff of the pUrmi^an, iL T!) ; 
on the display of pUimago by the uiulo 
Hummtnff-bli^ IL S2; on tho shyness 
of adorned malo birds, ii. 93 ; on tho dec- 
oration of the bowers of Bower-birds, M. 
107; on the decoration of their nests by 
llnuiming^-birda, ii. 107; on variation in 
tho ^renus il. 121 ; on the col- 

or of tho thif^hs In a male 7>arakeQL li. 
121 ; on UrohtU^te il, 14^ 

146 ; on the nldMcationi of the CMolos, ii. 
160; on obscurely-colored birds buMijig 
coheealed nests, li, 161 ; on Troirons and 
Kin^^fishers, iL 165; on Austruhou par* 
rots, ii. 166; on Anatralinn pigeons, IL 
167 ; on tho monltiug of the ptarmigan, 
ii, 173; on the immature pliunago of 
birds, ii, 1T8 et seq. ; on the Australlaii 
species of TupnLt^ ii. 192; on tho young 
of AiiA^rus ii. 211; on tho 

colors of tho bills of Toueana, li. 217 ; on 
the relative size of Gie sexes in the Mar- 
supials of Australia, U. 248 ; on the eokt^ 
of tho Marsupials, ii. 272. 

GouaBAir, on the stridiUution of JtfutUla 
Europts<L, L 355. 

Gout, sexually transmitted, i. 2S3. 

Graba, on the Pied Bavens of tho Feroe 
islands, il. 121 ; on tho Bridled Gnillo- 
mot, ii. 122. 

G£AlJATtO^' of secondary sexual characters 
In birds, ii. 129. 

Grallatoues, absence of secondary sexu- 
al ohameters lu, L 261 ; doublo moult In 
some, IL 77. 

Grallina^ nidificatlon of IL 161. 

GRAsauofPBRS, Btridulation of the, L 346, 

Geatiolet, Prof., on tho autliropuinor- 
phous apes, i. 136 ; on the evolution of 
tho anthropomorphous L 227. 



Oeav* Asa, on tlie griidatloD of siicdea 
aumug the Composltee, i. 219. 

Qbav, J. E., on tho caudal vertobrse of 
monkeyH,, 1. 145; on thejsroBonee of ru- 
diments of horns In tho female of Certiu- 
ZiM m^schaim^ il. 234; on the horns of 
goats and shoep, IL 235 ; on the board of 
the Ibex, il. 269 ; on tho Berbma goat, 
U. 271 ; on sexual dilfcrenccg in tho cs^- 
oratlon of Rodents, ii. 372; on the colors 
of the Elands, IL 2T4 ; on tho Sing-sing 
an^lopoi, iL 275; on the colors of goats, 
il. 276; on the llognleer, ii, 289. 

'‘Gkeatfst happiness principle^” I 93^ »4. 

Greueo, anoicnl^ L 171. 

GanEiv, A. H., on beavers fighting, II. 223; 
on tho voice of the beaver, li. 263, 

Gueenfiscu, Selected by a female canury. 
ii. 116, 

Grbo, W, on the early marriages of 
tho poor, 1. 107; on the ancient Greeks, 
I. ITI; on the effecta of natural fleloctiou 
on civilized nations, L 161. 

Orexadikhs, Ih-usslan, 1. 103. 

Gkkt, Sir G., on fcmalG luikutloida in Aus- 
tralia, ii. 348. 

GRETnotrsno, tiuraerleal proportion of the 
sexes In, 1. 255, 256 ; mmierlcaJ piopor- 
tlcin of malo and female births in, i, 
294. 

Gaousfi, red, monogamous, i.261; pugnap 
city of young male, il. 46; producing a 
sound by scraping thoir wtugs upnp 
the gromul, Ii. 59 ; duration of obiirtship 
o^ 11.96; colors and nidiiicatloa ot il, 
163. 

Geube, Dr., on the occurrence of tho su- 
pra-condyloid foramen in the humerus 
of man, L 27« 

Gt'us Ameri&inn/t^ ago of mature jilumagc 
in^ il. 204; breeding in immature plu-» 
mage, iL 305. 

Orus virffo^ trachea of, il, 57. 

1. 343 ; pugnacity of 

mole, L 349, 

Grylltts domesti^nt, 1. 34^. 

Or^p^i^ sexupj dlffei'ciices in the beak In, 
ii. 87* 

GuA?tAoORS, battles of il. 22S; coulno 
teeth 0 ^ li. 246. 

Guanas, strife for women among the, 11. 
309 ; p^yandry among the, ii. 349, 

Guanciie skeletons, occurrence of the 
supra-condyioid foramen in tho humerus 
of; i. 29, 

Guakants, pfoporifon of men and women 
among, i. 292; color of new -born childroa 
of tho, il. 81)8 ; beards of thejj. SOT, 

Guen^ A., oa tho oexes of Ilyp&*ffthra, 
L 3D1. 

Guilptno, Lh, on the strid illation of the 
i, 343. 

Guillemot, variety of the, 11. 123. 

Guinea, shoep with males only hornped, 
1. 29t>* 

Guinea-fowl, moucganious, i. 361; occa- 
sional polygiuiiy of the, i. 261 : marKlngs 
of the, iL 139. 
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OtTtKEA-piGfl, inherltflnco of tLo effects of 
operations by. U. S(J3. 

Gull, instfmee of reasonings in x il. 104, 

Gulijj, seasonal chnnue of plumage ijti, il. 
£18 ; white, ii. 2m 

OOwTiiER, I>r., on hermaphroditism In 
S&rranvx i. 200 ; on male fishes hatch- 
ing ova in tlieir mouths, 1. 201, U. l£J; on 
iniHtakmp infertile female fishes fi>r 
Unties, I. 2!>S- on the pTchensile organs 
of mule Plagiostomous fishes, Ih 2; on 
the pugnacity of the malo satmon and 
trout, li. 3 ; on the relative 6 l 2 t) of tlte 
Boxes in fishes, IL on sexual dilTor- 
on CCS In fishes, II. 8 et fteqq. ; ou the ge- 
nus CaUioni/nntx li. a protective re- 
eemhlaneo in a IMpe^lsh, ii. IS; on the 
genus Solenmtmiux il. 21; ou 
lophiy9 t)umtm}a, il. 2fl; on t!ie eoirira- 
tion of fVogs ami toruls. ii. 2b; on st'xnal 
QillV i-euces in the Ophidia, ii. T2; on dif- 
fert nees of the sexes of JLsardfi, ii, Sl> ef 

Ci/unnim ocellntwl spots of if, 12T. 

Gypsies, uiiifoi'mity uf^ in various i>arts ttf 
the world, i. 2&1. 

II. 




on rndlmentaiy chameters, i. IT; on the 
canine teeth In man, 1, 121; on death 
caused by Inflammation of the Tcrmi- 
form appendage, h 27 ; on the steps by 
wLleh Qian became a biped, 1, ISfi; on 
man as a member of the Gatarrhine 
group, i. IBI ; on the position of the Le- 
uiuridjp, L 194 ; on the genealogy of the 
Mammalia, i. 195 ; oii the kneelet, i. 19d ; 
on the trail sparency of pelagic animals, 
i- 314 ; on ttiu musical powers of ivomeu. 
It. 821. 

IIaokn, n., and TValsh, B. D., on Ameri- 
can ueuroptcra, 1. 30(J. 

Haul, development of. In man, L 24; ehar- 
to^ter of supposed to be determined by 
hght and boat, 1, 111; tribution of in 
man, 1. 144, ii. possibly retnoved fbr 
ornamental purposes, i. 148; arran -fo- 
ment and dln;ction of i. 1S5 ; of the ear- 
ly progenitors of man, I 198; diflerent 
texture of in distinct nices, I, 298; and 
skm, correLatl{>n of color of f, 238 ; de- 
velopment of in mammals, tl. 209: man- 
agement of among different [leoplea, ii 
324; great length of in some Noitli 
AmeHcan tribes, ii. S31; elongation of 
the, on tho human head, li. 365. 

JlAiRLXEflft, difference of in tho sexes in 
man, ii, 395; variation of la races of 
men, il, 306. 

Hairs and excretory pores, numerical re- 
lation of in sheep, i. 239. 

JlAihr family, Siamese, 11. 361. 

Ha-Madrvas balioon, turning over stones 
i, 72 ; mono of the male, ii. 255. ’ 



nASfiLTON, C., on Gie cruelty of the Kaf- 
flroB to animals, L 91 ; on tlic engross- 
ment of Uie women hy the Kaffro chiefs, 
ii. m. 

ITaumiciiiko, dlfflculty of i, 133, 

Hancock, A., on tho colors of the nudl- 
branch moHusca, i. 317, 

TIands, larger at btrth. In the children of 
hilxirers, 1.113; stmeturo of in tho qn^ui- 
nimana, i. 1:M; and arms, f^e^^flom of, in- 
dh-etitly com:dah:d with diminution of 
eanineft. i. 138. 

11aki>weitin(>, inherited, L 
Haucouet, Ph Vernon, ou /''/'Irtffnia 
ii. 82. 

it, tl7. 

Hare, protective coloring of tho, Ii. 284. 
IlARt^ battles of male, II, 22S. 

Harlan, llr., ou the diiTorenco between 
fiokl and house slavey, L 2:37. 

Harris, d, M., on the relation of oom- 
pdexlon to eEiuiato, I. 236. , 

Haebes^ T* W., on the Katy-ilid locust, h 
3-12; on tho atrid illation of the gniss- 
ho[jpers, 1. 340; on nimUix i. 

3.50; on tho coloring of Lepidoptera, i. 
3S3 ; on the eoloi'ing of Sfitumifi m i. 383. 
Haiiuy-long-lhos, pugnacity of maloi, U 
3$9* 

Hautwak, Dr., on the singing of Cicada 
aept^nd^^m, i. 341). 

JIaucjhtcjn, 9., on a vaiiatioa of the^Ciro?* 
polli^i^kt In man, 1. 124. 

Hawes, feeding^ orphan nestling, H. 103. 
Hatks, Dr., ou tho diverging of aled^- 
doge on thin ice, 1. 45. 

Heap, altered position of to snlt tho ere<‘t 
attitude of man, 1. 133; hnlnness of 
ill man, i 142; processes of In malo 
beetles, I, 357 ; artificial aju^^rationa of the 
fbrm of the, ii. 335. 

Heahnij, on strife for women mnong the 
Orth American Indians, il. 308; on the 
North American Indians^ notion of fe- 
male beauty, h. B28; repeated elopc- 
monta of a North Auierieon w'onian, ii, 
35Ci 

Kb ART. in tho humnn emhrjm, i. 16. 

Heat, supposed effects of i, liL 
Ifectacotiffe^ 1. 31 fi, 

HeuqE'W'aeblee, ii. 1S9; young of the, li, 
290, 

HpL, small projection of fu the Aymara 
Indians, i. 115. 

Heot, M., ou the developm^Jnt of the spurs 
in ^Mjaesocks, i. 281. 

Heliconih.e, 1. 3T3: mimicry of bv other 
butterflies, 1. 398. 

fltildulatlon pecufiar to the 

male. 1. 871, 

IMioikria^ auricidatOj 3'cumg of ii. ISO 

ISl I 

pomatia^ example of indiyidual at- 
tachment in, h 316. 

Hellins, J., proportions of sexea of Lepi- 
doptera reared \y, i. 3tMr. 

Helmholtz, on IbV vibration of the audi- 
tory hairs of crUBtaeoa, Li. SlT. 
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ITrmiptera, t iUitO, 

bcftwllcsa In both &exoa, U, 

m. 



llEPBrfcN, Mr^ on the antunm-sonp of the 
wat^r^iufl, II fth 

J/rpi^iln^ humuli^ poxual differcnco of 
cobr In the, t, S90, 

Hrkbbs |M)lrM.tnoiiEL avoldiMl by animaJa, h 
8fi. 



lIcRMArmiomTiAu of cnibr)‘oii. L IflP. 
//eriXiniM veiual moulL oi^ 11. 80. 

Hkron\ k>vc-goftturv8 of a. 11 05. 

IIrbos, S?lr on tho ImbJta of peafowl U. 
115, 11<1 H&. 

Hebows, deeompoaod fenthf^Ts in, U. Tfl ; 
breed in jcr-plu mope of, ii. TS, T9; youuff 
of the, iu i*iJ0; aoinctimoa liluiorpnic, ii, 
2U5; oohtiniuHl ^frowtli of oroBt and 
plumes in the males of some, ii, S0(l; 
ehunii^^ of eolor In some, ii. 221. 

differenco in llie fiex^cs of, 1. 
851 ; proportion of the sexes In. 1. 8CKI. 
Iftterocet^UH^ fitridulation o^ i. 8C8. 
Hnw^nT* Mr_, ou a gmrie-rock a 

Lite, il. 41; on the reco^Ltion of do|fa 
And caU by dueka, h. 106; on the iMitrinp 
of A witd-ouek with u pintail drate, li. 
110; on the eourtship of fowls, ii, lia; 
on the couplia,Fr of pneasaDts with com- 
mon hens, fl- 111. 

Hindoo, his horror of hreoking hiu caste, 
L »5, 98. 

TJiwpoos, local difference of statnro amonff,, 

i. Ill ; difFcrenco of, from EuroiMauis, 1. 
281 ; color of the beard in, ii, 804. 

ITipparcAia Instability of the 

ocellated spots of, ii, 12T. 
inj7part'/i i<JV, i. 3T5. 

/ljppoca7Ttpv«^ development of, L 202; 

moraupial receptacles of the male, ii. 20, 
IIippopoTAjars, nakedness of, i. 142. 

Hips, proportions In soldiers and sail- 
ors, 1. 112. 

lIoixisoN, B., on the sense of duly, 1. 08. 
Hoitaero, on the horns of the ' peindeer, 

ii. 288 ; on sexual pm;fercnccs show'n by 
reindeer, il. 260. 

Hog, wart, fi. 2Sji3 ; river, il. 254. 

HeXi-DKKR, M. 2S9, 

Holland, Sir II., on the effecjts of new 
diseases, L 280. 

HoMOLfXrOUB BtructTires, correlated varia- 
tion of L 125. 

lloMOPTESA, L 840; stHdulatton of the, 
and orthoptera, disciisscwL, i, :349, 
HonnuKAS, Qtiimuhi-n major In, I. 299. 
lloNEY-iirzzARD of India, Variation in the 
crest of il. 121. 

Honey -SUCK nBS, moiiltinj,'' of the, il. T9; 

Australian, nidlfleatlon uf^ il. I6l. 

Honor, law of I. 95. 

Hooker, Jos,, on the color of the beard in 
man, U. 804. 

Hoolock OumoN, nose of, 1. 184. 
lloopoK, ih 58; sounds produced by tlio 
male, 11. AO. 

Jioplopi^^ui amtatugy wIng:'Sifurs of^ IL 



IToRNitn.T-, African, Inilation of the nock* 
wattle of the male during courtship, ii. 



. m LUltir 

of the eyes in. il, 128; nldltlcatlon aud 
inculuitioq of, ii. Ifil. 

lioRNR, C., on the rtyecHon of a brls'htlv^ 
colored locust by lisairtls and birds, 1 srJl, 
Horns, of dix-r, ii. 282. 28T, 248; and ciuitne 
teeth. 111 verso development of; ij. 245 
sexual ditfereneea of, in sheep and pnats, 
i, 2 i8 ; loss of in female merino sheep, i 
275; development of, hi deer, i. 2*8; de- 
velopment of; in antelopea, i. 280; from 
the head oud thorax, in male beetles, L 
3T>7. 



Horsf, polypamons, 1. 258 ; eauhie teeth of 
male, li. Vi'liJter change of the, 11. 
284; fosfiti, extinction of tlu;^ io South 
America, i, 281. 

Hijuses, dreatuing^, j, 44; rapid increase o^ 
ill BouUi Amerlea, i. ISO; diminution of 
ninino teeth in, i. 188 ; of the yalkland 
Islands and pampas, i. 227; numerh4d 
upoportfon of the sexes in, i. 255, 256: 
l[;^htt=;r in winter in Biberm, i, 2*8; sexuaJ 
pry^forenees in, ii, 2(50; pidrhifj prefereut- 
ly with those of thg Rarae color, if, 281 ; 
Dunitineal proportion of innlo and female 
births in, 1. 298; formerly striped, il. 291. 

Hottentot women, peeuiraritles of, i. 2IT* 

Hottentots, Hce of 1, 212; readily beoomu 
musieiaus, iL SIS; notions of female 
iHiauty of the, IL 829; compression of 
nose bj\ li. 835, 

IIouar-s'laveS) difference o:^ from fteld- 
sLavea, i. 237. 

JTujiEK, P., on ants plajin^ together, i. 88; 
ou mernorj^ in ants, 1. 44; on the Inter- 
communication of antii, 1. 56 ; on the rcc- 
oguidon of each other by ants niter se{>a- 
ration, 1. 354, 

Hud. on Chinese opinions of the appear- 
aaoe of Europeanfl, ii 828. 

Human klnf^om, i. 1*9. 

Human socriflccs, 1. 66. 

llL’MANiTT, unknown amouR" some sav* 
Rf^cs, h 91 ; dcdcieucy ofl among savageAj 



IluMBOLirT, A. vou, OU thfl rationality of 



urcaerving the 
. 22S; on tho 



mules, i, 47 ; on a parrot 
language of a lo^t tribe, 
cosinetic arts of savagea, ii. S24 ; on tho 
exnggeratiqn of natural cbaradU'rs by 
man, IL S84; on the rad. painting of 
American Indians, U. S36. 

IIitMK, D., on Bympathetic fbcllngs, 1. 81. 

Humming-bird, nickeb&hnijcd teatherfi in 
the tail of a, tl. Td; display of pluinago 
by the tnalo. ji. 98. 

Humming-birds, omnincnt their nests, i. 
63, ih 167; polygamous, i. 260; propor- 
tion of tlic BcxcV in, U 298, li. 218; sexual 
dilTerciicea In, li. 87, 88, 145; pugnacity 
of male, 11+ ^8; modified primaries of 
male, IL 62; colonition of the sexes of 



U. 75; young of IL 211; nldiiicadgn of 
tlk\ II, 166; colors of femalti, ii. 16(1. 
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UPMrnn'BTS, ir, N., on the habits of the 
Stickle back, 1. 2fi'2, It 2. 

lIcTiOER, Instinct of, i* 86* 

JH-NS, ancient} flattening of the noso by 
the, II* 325. 

IIcNTER, J., on tho number of apecIcB of 
man, L 21B^ on accontlary sexual charac- 
ters, 1. 245 ; on the gcneml behavior of 
female animals during courtship, L 264; 
on the innaclca of tho larynx in fiong- 
blrds. U* 52; on the curled frontal Luirof 
the Bulh li. 2fl9 ; on tho rejection of an 
ass by a fcinalo zc^bra, 11. 2S1* 

Hunter, W. on the recent rapid In* 
crease of tho ^litalh L 128; on the San- 
tall, L m 

lIcfiSEY, Mr«| on a portriilgo distinguishing 
persons, 11. 105. 

JlUTomiiftos, t’olonel, examplo of reason* 
Ing In a rctrlover, i. 46. 

Hutton, Captain, on the male vif lid-goat 
fidllng oil his horns, il. 238. 

Huxley, T* H., on tho Btructunil ngroo- 
meut of limn with tho apes, 1. 3 ; on tho 
agreement of tho brain In man with that 
of lower animaK h 10 ; on the adult ago 
of tho Oraog, I* 13 ; on the embryonic do* 
velopraent of man, 1 14; on the origin 
of man, 1* 4, 17 ; on variation in the skuUa 
of tho natives of Australia, 1. 104; on the 
abductor of the fldh metatarsal in apes, 
1* 123; on the position of man, 1. 183; on 
tho Bub-orders of primates, 1. 1ST ; on the 
LomuricL]?., t 104 ; on the Dtnesauaria, 1. 
IDlj; on the ainphihlan afUnlties of tho 
Ichthyosanrlans, L 106 ; on variability of 
the skull in curtain races of man, i* 21S; 
on the ract'S of man, i. 219, 

Hybrid birds, production of; U. 109. 

HYDBOPnoBtA communicable between man 
and the lower animals, h 11. 

Ill/d roi>ot'^tt8, dimorphism of femalca of 
i. 333. 

Hi/€4aphv^ poT^tnuSy 11, 259, 

I/ijffrogomtA, 11. 20. 

Jlyla, Binging spocloa of, ih 2,*i. 

Jfylobate^^ maternal affection in n. I. 30; 
abseneo of the thumb in, i* 135 ; upright 
progression of some sptH;.4ea 1. 13T; 
direction of the hair on tho arma of spe- 
cies i. 1B5; females of loss hali-y bo" 
low than nialfO, Ih 

JhjUdmU^ 1. 1H5; hair on the arms 

oi; 1. 185; musical vgice of the, 11. 264; 
BupercUiary ridge of; IL 303; voice of; ij, 
31o. 

Ilylobaie* hordodCy seiual difference of 
color In, U. 2IT* 

I/ylohat€» far, 1* 135: hair on the arms of 
i. 185. 

i. 135. 

^yndctciylus. L 1B5; laryngeal 
sac of; ii* 203* 

Htmenoi*teb^ 1. 358 ; ki^ s!a> of the cer- 
ebral ganglia in, 1.139; oUisslflcatlon oi; 
i. ISI ; eex'ual differences in the wings ot, 
1 835 ; oculcate, relative ebo of the ^xes 
oi; 1 337* 



nYMENOPTEiiON, ponialtlc, wlth a Bcden- 
tary male, 1. 264* 

Ift/omcmkm il. 2S9. 

Ui/peryt/irtt-y proportion of tho sexes In, L 
301* 

Ni/pfyfppnna di^par, sexual difTcrenoc of 
color in, i* 386. 

IlypopfjrOy coloration oi^ 1. 8S4. 



I, 

Ibex, male, falling on hla horns, 11. 233; 
board of the, it 269. 

IniK, scarlet, young of the, it. 109; whito, 
change of color of nakeil skin in, dining 
tho breoding-fcoason, 11. 76. 

IMs tanUilti-if, ago of mature plumage In, 11. 
2(>4 ; breeding in mimaturo plumage, Ih 
2115, 2U6. 

IiiiSE^ decomposed feathers in, II* 71 ; 

white, 11 . 218, and black, ii. 220. 
IcnNEUJao.Njoii, ditference of tho sexes In, 
i. 35k 

ICHTnYOPTERVGlX, 120. 

ICUTllYOSAUBEANS, iL 196* 

Ideas, general, L 60* 

InioTfl, mlcrocophaloua, imltitlvo fecnltlea 
of 1. 65; mlcrooephalouB, tlieir characters 
aiid habits, 1. lllh 
Iff Min* t inb^reulatOy &U 

Jo IT A NAS, ii. 30* 

liLKoiTiMAYE and legitimate children, pro- 
portion of the Bcxea in, i. 292* 
Imagination, cxistencti of in animals, i.44. 
Imitation, i. 38; of man by moukeys;, L 
42; tendency to, in inonkeya, mlcrooa- 

S halous Idiots and savage^ I. 55; In- 
uence oh 1. 155. 

Immature plumage of birds, U. ITS, 179* 

Implacentata, L 194. 

iMPLEMENTft, employed by monkeys, i* 49 ; 

fashioning oh |>cculiar to man, i.*61 . 
IiiPKiaoNATiOfr, period o^ infiuouoc of, up- 
on fttsx, 1, 293* 

Impbovkmrnt, progreasive, man alone sup- 
posed to ho capable o^ L 
iNCison teeth, knocked o'ut or filed by 
some savageft, ii. 324 

Increase, rate o^ L 120; uecestdty of 
obeeka in, 1. 131). 

Indecency, hatred of; a modem virtue, h 
92. 

In nr A, difficulty of dlatinguIshlDg the na- 
tive races o£ 1. 26T; C}'piiDldfl& of, II. IT; 
color of tho beard in races of men of ii* 
304* 

Indian, North American, honored for Scalp- 
ing a man of another tribe, 1. QO* 
IndividuaUtt, i. 60. 

Individuation, L 310. 

Iuikmi<xu« carl^Udj colors of the sexes ol 
ii, 167* 

Infanticide, prevalenee o^l. 99, 129; sup- 
poaed cause of, U. 328 ; prevalence and 
causes oC il. 347, et #eg* 

Infeeioeity, supposed physical, of man, i 
15(1. 
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iNFXATiVA'noN of tbo oocuircinre 

of, In ( 1, 

Inueritanck, 1. 1O0J of of use of’ 

vocal aiul mental ot^aDa, 1 of moiaL 
tendenclee, 1* 1(H); of long' and uliort 

siirht, 1. 114; laws i* 2T0; sexual t 
276; ftexoallji' llmftod, 147* 
Inquisition, influence of the, i 172. 
Inaanttt, beretlitni^', 1. 107* 
iNftEOT, foBslL, from the Devonian, L 349, 
IsaECTivoRA, il. 272; absence of secondary 
s^'xual charactcra in, i, 2.%. 
iNflEcTs, pelative size of tlie cerebral imn- 
^lla In, i* l^ti) ; uiale, appearance of beforo 
tho feiiinlea, i, 252 ; pnranit of female, by 
Uie nialea, 1. 2(»3; period of tlevctopment 
of sexual characters In, 1. 282 ; secoiidtiry 
BcxuaJ choraetera oi^ h 331 : Btri<lulation 
of; ii* 315. 

Insessobes, Tocal orguna of, il. 52, 
i-SATEp depth of, In soldiers and sailors, i* 

112. 

IwsTiNfiT and Intelligence, I 3fi. 
iNKTixer, migratoiy\ vant^ulshiiigr tlie ina- 
ti^rnaL 1. 80, SI* 

Instinctive actions, tho poault of inheri- 
tance^ i. 77. 

Ix-ftTiNCTiVE impulses^ difference of tho 
force L S3, S6; and inoroJ impulses^ 
allJanco of, 1. S4. 

Instinct^ i, 85 : complex origiii of] throofrh 
natural sdection, i.37; possible orhpn of 
some, i 37 ; aciiuLreii, of domestic anluiulH, 

1. 70 ; variability of the force o^ L 79 ; dif- 
ference of force between the social and 
other, i, 85, 99 ; uUJizud for new piuTtosea* 
li.819, 

INSTRUMENTAI;. mn&Ic of birds, H. 59, 64. 
Inteu.ect* Induenco of, in natural aclectiou 
In ciiilized society, i. 164. 

Lntellec.tual bullies, their ififliienco on 
natural selection in niuii, i, 152; jirolwiblv 
perftKJtod through natuml selection, L 
154. 

iNTELLiaENCE, Mr* H. Spcnocr on the daum 

oi; 1. 86. 

IsTEaiPEEANCE, HO reproach among sav- 
ages, L 92; its destructiveness, i. 106, 
Intoxication in monkuye, i* 12. 

JjfAiu« glauoippSy i. 881. 

Ieis, aexual ditferenoe in the color of the, 
in birds, ii. G9, 12:^, 

Ii^jiio-ptjBKJ mUAcle, i. 122* 

Jt/iiiifiRUi cruifiiaSy number of spurs In, ii. 
44. 

lulttA, tarsal suckers of tho males of; 1, 880. 



J- 



Jackals learning to Ijsrk froin dogs, 1* 43. 
jACii SNIPE, coloration of the, U. 216. 
Jacquinot, on the number of species of 
man, 1. 218* 

J AGO EE, Dr.f on tho dilllculty of approach- 
ing herds of vrlld animals, 1, 7i ; on tho 
Increase of length In boueSf 1. 112; on tho 



deposition of a male Silver-pheasaut on 
account of a stjolletl plumage, ii. 115^ 

Jag u Alts, black, li* 289. 

Jawbon, E, W., on tho proportions of the 
sexes In Jivniou# ^Umu9. L 305: uu 
stridulant beetles, i, 367* 

Japan, encouragement of licentiousness 

in, i 129. 

Japanese, general bcardlessness of the, iL 
306; aversion of the, to whiskers, ii. 332* 

Jakiune, Sir on the Argns pheasaiiL 
il. 69, &3, ^ I ^ 

jARGOLn, I>T,, on modi flea tions of tho 
skull induced by uunatural position, L 
141. 

Ja vanese, relative height of the sexes oi; 
IL 365; notions of feuialei beauty, il. 381. 

Javt, Lnducuce of the muecica of the, U{k>ji 
the physiognomy of the ai>es, L 138* 

Jaws, smaller in the same ratio with thn 
extremities, i* 118; inftuenee of food 
upon tho size ot 1. 113 ; diminution of, in 
man, 1. 188 ; in man* reduced by corrol^- 
tion, il 309. 

Jay, young' of the, ii. 200 : Canada, young 
of the^ ii, 200. 

Jats^ new mates found by, ii, 100; dia- 
tingufshlng persons, II. 105. 

Jefpeeyb, J* Gwyn, on tho form of the 
shell in tho sexes of the Oa&teropNxla, i. 
815; on the inlluence of light u|K>n the 
colors of shells, I. 317* 

Jelly-fish, bright colors of somev I. 813. 

Jenneb, Dr*, on the voice of the rook* Ii. 
58; on the finding of new" mates by 
plea, il 99 ; on retardation of the geucra- 
tive oqpuis in birds, il. 108. 

Jenyn' 3, L.*on the desertion of their young 
by swallows, i. 8d ; on male birtijs’ Bing- 
ing after the proper ecason, II. 108, 

Jerlk>n, Dr^ on birds drcaiulng, i* 44; on 
the pugmacity of the mala bulbul, ii. 89 ; 
on the pugnacity of the mole 

42; on the spurs of 
11.44; on the habits of LoHmur 
nellic^ IL 46; on the spoonbilL, IL 57 ; ou 
tJie dnimmjTig of the Kallj-pheaflant; LI 
69 ; on Indian buetarda^ iJ. 62 ; on Oih 
JleFt^alrn^ il. 66 ; on the ear-tufts of 
Sypheotid^ ^uritU'S^ iL 70; o*n the 
double moults of certain birds, il. 79 ; ou 
the moulting of tho honey-suckers, il. 79 ; 
ou the moulting of buslakls, plovers, and 
drongos, II. 80; on display in male birtlH, 
ii. 82 ; on the Spring chango of color in 
some huches* li. 82 ; on tlio dli^play of 
tho under tail-oo verts by the male bul- 
bul* ii, 91; on the Indian honcy-btizaard, 
U. 121 ; on sexual differences in the color 
of the eyes of hornbilk, It 123} ; on the 
niai'klngs of tho Tragopan pheasant U, 
12S; on the nlcUfScatloii of the Orioles* IL 
160; on the nidihcatlon of the horabills, 
il. 161 ; on tho Sultan yeliovr-tit, il. 167 ; 
on Javanietts^ h. 172 ; on the 

immature plumage of birdOf U* 173, et 
/ on representative species of blnio, 
IL ; on the habits of il. 198 , 
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on the continued Increase of bennty of 
the p«w.wk, ii. 207 ^ on coloration la 
tho genus U. 221* 

Jevons, Wi 8*, on the mlgmtlonfl of man, 

Jews, ancient iiio of flint tools by the, i» 
I7fi; imifornilty of, in various parts of 
the world, 1. 2^ j nmnerleal pi-c^portion 
of mole and female births among the, i. 
291 ; Ancient tattcjoin^ practised by, li* 
329. 

JoiiwsfOST, Lieutenant, on the Indian ele- 
phant, 1 . 25W. 

JoLLOKH* fine Appearance of the, 11. 3*1. 

Jones, Albert, proportion of sexes of Lo- 
pidoptero. rCArcd by, b 

Juan Teenanuez, humiiilng-birds ot 11. 

212 , 

t/u ncm/o, sexual dlfTerencCS of coloring in 
s]>eeles oi^ 1. 877. 

JceiTEA, Greek stutuea of li. 333, 



K. 

Kaffee sknil, ocenrrenoe of the diastema 
in a, L 121. 

Kaffbes, their cruelty to animals, 1. 90; 
Uce of the^ i. 218; color of the, ii. 830; 
engrossment of the handsomest women 
by the chiefe of the, 11. 862; marrioge- 
cuatoms of the^ ii, S6L 

KALiJ-PirEASANT, dnimiultig of the male, 
U. tiO; young o^ II. 182, 

Kallijna^ resemblaooc o^ to a withered 
leaf; 1, 380. 

Kangaroo, great red, sexual difference in 
the color ot it, 273. 

Kant, Imtnaduch on duty, 1. 87 ; oa self- 
restraint, i. 83 ; on the number of spedcs 
of man, i. 213. 

Katy-uid, stridulation of the, L 342. 

Keleek, Hr., on the difUculty of fhshiouing 
stone Lmplements, 1. 133. 

Kestrels, new maU'S found by, li. 100, 

Kioney, L 112, 

KiNOt W. K., on the Tocal organa of Tetrao 
cupido^ Ih 55; on the druinmiog of 
gTonso, ii, 60; on the reindeer,, IL 283; 
on the attraction of male deer by tho 
voice of the female, ii. 268, 

King and Kiteroy, on the marriage-cus- 
toms of the Fueglans, ii. 867, 

KiNG-OROwa, nldlflcatlon o£, ii, 160, 

KiNGFisnER, ti, 58 ; racket-shapod feathers 
in the tail of a, ii, TO. 

KlNGFIBITERfi, COlOFft Olid TlidlficAtlon of thc, 
il. 163, 166, 169; immature plumage of 
the, ii. 180, 182; young of the, ii. 200. 

Kfno Loby\ ii. 166; immature plumage 
of the, ii. 180, 

KiNfiSLEY, C., on tho Sounds produced by 
Umhrina, ii. 22. 

Kibay and Spence, on tho courtship of tn* 
Sects, I, 268 ; on sexual differences In tho 
length of the snout in eurculionkla^.» t 
247 ; on the elytra of i. 333 ; on 

peculiarities lu the legs of male insects, 1* 



38*1 ^ on the relatlvo size of the sexes in Im-' 
6ecta,i.3S5; oP the Inminosity of mse^ 

. 1.335: on the Fulgoridm, 1. mO ; on the 
hahlUof TbrmtfAs, i. 853; on diffe™ce 
of color in the sexes of bcettea, 1. 356; on 
the horns of the male lamelllcorn beoUes, 
i 850* on hymllke processes In male 
curt^ullonidBc, I 368; od the pugnacity 
of the male stag-beetle, 1. B64. 

KiTit, tilled by a gsime-cock, Ih 42, 

Knot, retention of winter plumage by the, 
11 78, 

Knox, R,, on the somilnnar fold, I. 23; on 
tho Occorrenco of the suprn-wndi Joid 
foramen in the liumcms of nion„ 1. 27 ; 
on the features of tho young MenmoiL, i. 
2^)9* 

Koala, length of tho ciecum In, h 26, 

KAlreutkb, on the sterihty of hybrid 
plants, i, 215, 

eUipifipi'yTrfn^ projKirtlon of cue 
sexes in, i, ^6. 

Koemou, doTcloitmcnt of the horns of the, 
i, 279; markiiigfi of the, U. 287. 

KdprEN, F. T., on tho migratory locust, i. 



842, 

Koeixifan, protuberances artificially pro- 
duced in, ii 328. 

Kowalevskt, a., on tho affinity of the 
Ascidia tothe Vertebra ta, i, 19T. 

Kowalevbkt, W.,on the pugna^dty of the 
male CapcreallzlOi il. 42 ; on the pairing 
of the Capercalkte^ il. 47. 

Krause, on a convoluted body at the ex* 
ti*emitv of tho tail in a Aia<MCu^ and a 
cat, 1. 

KupprEE, Prof., on tho afltrLlty of the As- 
cidia to the Vertebrata, i, 19T- 



Lalfidoc^ra Dar^Hnii^ prehensile organa 
of the male, t. 820, 

Bplendld ooiorg of tho epccics ofi. 

iL 15. 

Zaltr-u^ sexual differences in, ii, 9. 

Z«5nis il. 15. 

Lagertilia, sexual dlfforencee of il. 30, 
l^AFBBSNAYE, M* dc, on Kinls of Paradise, 
tJ. 78. 

Lamarck, on tho origin of man, i. 4 . 
Lamelubeancuiata, t. 3J5k 
Lamellicorn beetles, hom-like prc^iln^s 
from tbe head and thorax of i. 357, 362; 
analogy o^ to Ituminadta, L 361 ; infill- 
euee of sexual selection on, 1. 365. 
ToAJdELLicOKNiA, stridulation of; i. 36 S, 
Ljlmont, Mr., on the tusks of the AValrua, 
tL 231 ; on the use of Us tusks by the 
'Walrus, ii 245, 

Lai»p<>rni» por2>JiyruruSy colors of the fe- 
m^e, il. 160. 

Lancelet, i 196, 204, 

Lanikus, il., on the production of sound 
by the C'ieadjE, t. 340 ; on the etriUulating 
organ of the Crickets, 1. 344 ; uu Pectt~ 
cusy i, 345 ; on the striduLaiing oigaua of 
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tHfl xVcrfilli Jfp, 1 . 1545 ; on tbe p^rpwnf 3 e of 
nultmonbiry fttridulatiiiijif origins In Home 
fbmnlo Orthoptera, 34 '^^ on tho strldii- 
lat!«n of Xf<^roph<yntt:, L 867 ; on tho 
elridiilant orpin of C^rctmbir^. 1 . 

86 S; on tlio atrldulatlng orgrnia in tho 
Coleopterui, 1 * 870 ; on tlio ticking of 
j 4 nof/tKmH, t. ST 8 ; on tho etrldukut or- 
gan of GtotrupeAf L 803 , 

TjAXguage an art, L 58 ; articnlato, origin 
ot i. M ; relation of the progress of; to 
tho development Of tho Win, i, 55 ; ef- 
fects of tnherttance In produetion of; L 
66 ; complex structure of among barbar- 
ous nations, 1 . 59 ; natural seJcction in, 1 . 
63 ; gesture, L 224 ; prime val, 1 . 226 ; of 
A l^t tribe preserved by a parrot, 1 . 238 ^. 

LAsrrtrA<i£fl, preaence of mdimenta In, 1 , 
53 ; cla&fltlication of, 4 68 ; TflriablUt 3 r of; 
t. 58 ; cmaslng or blending of, i. 5 S ; com- 
plexity of; no test of perfection or proof 
of special creation, i. oO ; rescmblanoe o^ 
eyitlence of communUy of origin, 1 . 1 S 2 . 

IaAXG PAGES and Rpecios, identity of OTi- 
denoo of their ^dual development, 1 . 
57 , 

Lanitis. ii. 112 ; characters of young, ii, 

in, 

Lit TiiitA anomalous young of, ii, 203 . 

Laxkesteiv E* R-f on coini»ir*tive longev- 
ity, 4 161 , 164 ; on the destruettve eftocts 
of Inteinpcranoo, i, 166 . 

Lajvugo, of the human fi;etUE, L 23 ; ii. 8 * 50 . 

LAriPostAS Language, highly artificial, 4 63 ^ 

Lark, proportion of the eexes in the, 4 
^Jd; female, singing of the, 14 51 . 

Lark^ Attracted by a mirroT, ii. 107 , 

Lahtet, Et on tie size of the brain In 
mammala, 4 49 ; comparison of cranial 
capacities of skulls of recent and terllary 
niammak, 1 . 143 ; on l>?'i/opiih€<iue^ 1 . 
191 , 

LnruA^ seasonal che-nge of plumage In, II, 
21 S. 

Larta, luminous, of a EnudUan beetle, L 
835 . 

XiARYHX, muscles of the, in song-blrdfi, iu 

m. 

iMMiocampa attractioD of males 

by tbe female, i. 308 ; sexuaL difference 
of color In, i. 386 . 

Latiiau, fi. <x^ on the migrations of man, 
L 181 . 

Latooka„ perforation of the lower lip by 
the women of, ii, 825 , 

Lai:sillaki>, on the abnormal diidslon of 
ihe malar iKine In man^ 1 . 113 . 

Lawrence, W., on the supertori^ of sav- 
ages to Europeans in power or sight, i. 
114 ; on the color of negro ineiata, 14 
Sflti ; oa tbe fondness of iHivages for or^ 
naments. 14 322 ; on l>eardless races. 14 
882 ; on the beauty of tho EnglLsh aris- 
tocracy, 1434 U 

Layakd, E. Xh on sn Instance of ratlonal- 
Uy In A Cobra, 11 , 23 ; on the pugnacity 
of GtiUiiJt ii. 42 . 

LaiooOK, Dr^ ou \i.tiil periodicity, i. 12 , 



Leaves, decaying, tints of, I. 314 . 

Leokt, Mr., on the sense of duty, 1 . 68 ; on 
suicide, 4 90 ; on thn practice of celibacy, 
4 92 ; his view of the crimes of isavsges, 
4 93 ; on the gradual rise of morabty, 4 
99 . 

Leconte, J, on the ntridulaut organ In 
the Coprlnl and DynasttdL, i. 863 . 

Ler; ii., on tho nuuierlcal proportion of 
the sexes id the trout, i. 299 , 

Leg, calf of the, arUHclally modified, li, 
324 . 

Legitimate and illegitimata children, pro- 
portion of the sexes In, I. 292 . 

Lfj^ 4 b, variation of the length of the, in 
man, 1 . 161 ; prOpOrtiObS o^ in soldiers 
and sailors^ 1 . 112 ; fore-, atrophied in 
Some male butterflies, i. 834 ; peculiar- 
iUes o 4 id male insect^ i. 334 . 

'^T 4 ek'^ of the black-cock and capercailzie^ 
li. 96 . 

LumuthE, Albert, on the origin of language, 
4 51 . 

Zemuj* macaco, sexual difference of color 
in, 11 . 276 . 

LEMiTRiPif?, 4 187 ; their Origid, 4 204 ; po- 
sition and derivation of the, i. 191 ; ears 
of the, 1 . 22 ; variability of the muscles la 
the, 1 , 123 . 

Lemubo, uterus !n the, 4 IIS ; toilless spe-^ 
cies 0 ^ 1 . 187 . 

Leoea-Ejos, black, li. 2 S 0 . 

Lepteopteea, t. 374 ; numerical propor- 
tinns of tho flexes in the, 4 361 ; coloriug 
of. i. 875 ; ocellated spots o^ IL 12 T. 

Zepidosir^n^ i. 196 , 264 , 

Lengu AS, disllguremeDt of tho ears of tho, 
11 . 325 . 

ZeptorhyncJiJtJS angusiatit^^ pugnacity of 
male, 4 3 ^. 

Leptura difFurenoe of color in tho 

sexes 4 356 . 

Lequat, on tho occurrence of the supra- 
condyloid foramed in the humerus of 
man,'!. 28 . 

Leeov, on tho wariness of young foxea in 
huntidg-dlstricts, 1 . 48 ; on the desertion 
of their young by swallows, I. 80 . 

I.ERflii, valley of the, I. 2 S. 

XJisfloir, OQ tho BIhIs of Paradise, i. 260, 
il. 33 ; on the sca-el^hant, 14 265. 

ZfjitiA botn^ukuiA. difference of the sexes 
in, i. 354 . 

I^iArT£9 csphalote^ pugnacity of tbo 
males o 4 i. 360 , 364 . 

Leuckaev, R-| On the vesi^Uaprodifif bM’^ 
i. 80 ; on the influence of the age of par* 
enta on the eex of offspring, 1 . 292 . 

Levator €l*itieidt£ muscle., 4 123 * 

LifieliuiiX color of the male, 4 

852 . 

Libellut.tuab, relntlye size of the sexes oi; 
4 ^ 37 ; difference in the sexes o^, I. 35 L 

LU/fi of domestic animals and man, 4 211 , 

ijcBNTioirHSisfla^ prevalonco of, among sav- 
sgea, L 92 ; a cheek ni>on x>opulatloa, I 
123 . 

LioiTEiflTEiN, on Ckera proipte^ 11. 115. 
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Lint* tnlifrltaricc!! at cotrcspondltig periods 
of; i. 271, 210. 

Light, supposed ofj t. Ill; Jnflu- 

euce of, upon the colors of flliclls, 1. 317* 
Lii.FOROy l^ord, tha ruff attracted by bright 
objects* il. lOT* 

Zirtwsa l^ppan iC43>^ IK 105, 

iL 173, 

Linarui ttiontiina^ i. 209L 
LiNs*eu9, views of; as to the posntoa of 
man, i. 1S3, 

Lisnet, numerical propoHton of the sex- 
es in the,l. crimson fott^be.ad and 
breast of tlie^ ii. S3 ; courtship of the, ii. 
IK), 

lAnyp.Ha, t. S2S. 

Lion, t^wlyj^moua, I, m ane of the, de- 
fensive, ii, 2M ; ronriti#? ofjhe, iL 2G2* 
Lions, stripes of youni?, il, ltd. 

Lips, piercing- of th^ by savapess, II. S2b. 
Litliohiu^^ prehciisito appondag:es of the 
female, i. 330. 

Litito»ia^ Coloration In, 3S3* 

LittoHn^ litiore^ 1. 315. 

Livingstone, Dr^ ou the Influence of 
dampness and diy^ness on the color of 
the skin, 1, 233 ; on tlie liability of ne- 
groes to tropical fevers after rcsldonoo In 
u cold climate, L S34; on the spur- 
wingetl goose, ii* 44; on weaver-bmls^ 
IL 60; on an AMcan night-jar^ il. G9, ; 

on tho battlc-sc.irs of South African malo 
mammals, il 233 ; on tho removal of tho 
upper incisora by the Batokas, ii. 334; 
on tho perforation of tho upper lip by 
the MahalolO] it 326 ; on the Banyoi, ll. 
827 , 

Livonia, numerical proportion of mole and 
feLuule births in, i* 293, 

Lizards, relative slzti of the sexes of, il. 30 ; 

gnlar pouches oC il. 31. 

Luovd, I*, nn tho polj^gamy of the caper- 
cailzie and bustard, 1. 3G1 ; on the nuuier- 
leal proiK>rtion of tho scixes in the caper- 
cailzie and black -oock, 1* 297 ; on the eal- 
moii, ii. 5; on tho colora of tho eea-scor- 
plnn, ii, 9; on tho pugnacity of male 
gTcmae;, ii. 42; on tho caporcailzia and 
blacfk-coek, ii. 47, 52 ; on tne catl of the 
capercuilzio, ii. 53; on assemblages of 
grouse and snipes, IL 07 ; ou the itairing 
of a shield-drake w-ith a common duck, 
li. 109 ; on the battles of seals, il. 222 ; on 
the oik, ii* 288, 

f^HVaTieUus^ winp-spurs In, II. 4(5. 

IXMMt iufluoDcea, effect oi; upon stature, i. 

110 . 

Lockwood, Mr,^ ou tho development of 

JlippoiXimpwi, i, 201 * 

LoctrsT* bright-colored, rejected by lizards 
and birds, i* 350. 

Locust, migratoiy, i. 342. 

LocuaTio.f:, strldulation of the, 1. 841, 343; 
desce*-t of the, i. 846. 

Longicohn beetles, dilferfliice of tho sexes 
oC in color, 1, 850 ; stritlulmtion o^ i* S(^. 
Lonsdale, Mr., on an example of personal 
attachment in IleliiXf ponuitioy i 816, 



LoPHoniiANcmT, marsu|>lal receptacles of 
the male, 11. 20. 

Lophophorus, habits of, il. 116* 

£ophf>rinu atra^ se.xuaL differcrice In color- 
ation of, it 216. 

Zophortiw 11. 78. 

Loed, il. K., on II. 5. 

InHiiRY^ King* II. 16G; Immature plumage of 
the, iL ISO* 

Love-antics and donees of bin! s, ii. GfJ. 
I>.iwNE, B. T- on Jfmea i. 140, 

389* 

Zoseffi, characters of young ot; il* ITG* 
Lubbock, Sir on Ihe antifimty of man, 
i, 8; on the origin of man, 1. 4; on the 
mental capacity of savages, L 33 ; on the 
ortgln of implements, i. 51 ; on the shn- 
plIflcaLlon of Janguages, i* ; on tho ab- 
sence of the idea of God among certain 
races of merit L C3 ; on the origin of the 
belief in spiritual agcudes, i. GG ; on su- 
perstitions, i. flG; on tho sense of duty, I* 
&S; on tho practice of burj'lng the old 
imd sick among the FIJLana, i. 74 ; non- 
ptuvalence of suklde among the lowest 
iKirltarians, i* 90; on the hninorallty of 
savages, i. 93; on Mr, ’Wallace’s claim to 
the origination of the idea of natural ee- 
Rjction, 1. 132 ; on tho absence of remorse 
among savages, !. 158 ; on the former bar- 
barism of civilized nations, i. 174 ; on Im- 
provemeuts in the arts among savages, L 
175 ; on reseiublances of the mental char- 
acters in diffortmt races of men, 1. 224 ; on 
the power of oountlug in primeval man, 
1. 22fi ; on the arts practised by savages, 
i. 225; on the prehensile organs of the 
male Lab-idoeera Baf'^wtnik i- 820 ; on 
i. 831; on Srtit/ntkurm tuteuJtf 

i, 888 ; on strife for women among tha 
North American ludlana, iL 303; on mu- 
slcj Up 31 S; on the ornamental practices 
of savages, ii. 322 ; on the estimation of 
the beard among the Anglo-Saxons, IL 
333 ; on artiffdal deformation of the skull, 

ii. ^55; on “oouiniunjil marriages,^ 11. 
342. 344 ; on exogamy, il. 844, 848; on tho 
T’eddah^ 11. 847 ; on polyamiry, U* 349. 

LttcjLnid.e, variability of tho mandibles in 
tlio male, 1. 364* 

largts size of males of. L 330* 
Znmmta cenm-s^ numerical proportion of 
sexes of| i. 865; weapons of tno luak, i. 
8G4* 

Lno4imis Mciphus;, use of mandibles o^ i. 

365 ; largo jaws of male, i* 3:12* 

Luca^ Prtjsper, on sexual preference In 
horiM^s and bulls, ii. 2G6* 

Lunah perlo<la, L 261* 

Lund, I>r** on stulis found in Brazilian 
t^aves^ i* 210. 

LuNoa, enlargement o£ in the Quechua and 
A>Tnara Indians, L 115; a modlffed swim- 
bladder, i. lUS; different capaelly o£| in 
races of man, i* 2ti8. 

LuMiKo^iirY in insects, i* 335, 

Luschka^ Ih*of., on the tcmiLnation of the 
coccyx, L 29* 
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rtrPT, Instinct of, 1. 

winparaUvcly trmooiiotii^ 1. 164. 
Bt^xunl dlffurbnces of (xjloiiog ia 
fipwloa of, 1, S7&, 

Lyell, Sir on thd antiquity of man^ I, 
JJ; on tho origin of man, i. 4; on tho par- 
alleltpm of the development of apectea and 
longiiAgea, i. 67 ; on tlio OJctfnctioQ of Inn- 
I. 68; on the InquIaUiorif i. ITl^ 
on the fossil remains of vertebmta, i, 
on the fertltlty of mnlattoes, 1, 213. 
Lynx. Canadian, throat-nilTof the, IL 25S, 
Lyk E-B 1 B 11 , assemblies of; IL 97, 



ITT. 

ears of, 1. 32 ; eonvolutecl body In 
the extremity of the hill of i. 29 ; vari.'i- 
bility of the tiiit in speeles 1. 144; whis- 

kers of species of, ii. 2ft9. 

supeKlIIary ridge 
of li, 803; beaixl and whiskers" of; be- 
coming white with age, U. B04. 

Macacue iiiomatu^ 1/141, 

^facacu8 fiidal si>t)ta o4; iU 295. 

JUitciteu^ radiatuft^ i. 1S4. 

Afacactut sexual diffcrcnco in tlio 

color of, ii. 279, 295. 

MACAUsTEit, Prof^ on variations of the 

inusclo,!, 106; on 
muscular abnoromlltlcs tti man, t. 123, 
124; on the greater vartabiltty of the 
mii^es In men than in women, i, 2li0. 

M ACAW 8 , Mr. Buxton's ebservaUons on, t 
76; ficreams o^ il, 68 . 

McCann, J., on mental Individnallfy, 1, (!1. 

McC^t.elland, Jt on the Ii^dhm c^'pVlnida?^ 
il. 1 7. 

MAccrLLOoii, Colonel, on an Indian villogo 
without any female chltdroo, II. 348. 

M AcnjL]jocii, Dr*, on tertian ague in a dog^ 
i. 13. 

M AGGiLLivR AT, W.. OH tho Tocal Organ s of 
birds, 1. 67 ; on the Egyptian goose, iL 
44; on the hahitH of wootlpeckens, tL fiO; 
OD the habits of the snipe, U. 81 ; on the 
whttethroat. IL 66; on the moulting of 
the snfp<^s. iL 79 ; on the moulting of the 
auatldas ii. 81 ; on tliO djidtng of new 
mates by magpies, ii. 99 ; on the pairing 
of a btackhiiTl and tiirtish, fl, Uhl ; on pied 
mveni% 11 . 121 ; on the piillemots, il, 122 ; 
on the colors of the tit.H, ii. Ififi; on the 
immature plumage of birds, tL 178; et 

sexes and young of, U. 207- 

numerical proportion 
of tho BcxcB ia^ i. 297; aupposed to bo 
polygamous, 1. 261; pugnacity of the 
male, 11. 89; double moult in, ii. tS. 

M .tiTKTNu^Sii; on the moral sense, 1. 67* 

MacLaohlan, K., on Apatmda mtdie^rf^ 
and lioreuji hj/emfilis^ i, 8ftfi ; on the 
aunt appendages of iiicile iii sects, i.332; 
on the pairing of dragon-files, I. 887 : on 
dmgou-ftles, L 851, 8112 ; on dhuorphiHin 
in AfftdoTi j i.362; on the w ont of pugna- 



city In male dragon-flies, 1. 353; on the 
gliost-moLU in the Shetknd Ifilands, 1. 
396+ 

McLennan, Mr„ on tlio origin of the be- 
lief In spiritual ogeudeB, 1. 63; on tho 
prevalence of licentiousness among sav- 
t^^s, L 92, li, 842; on Infiimieidot 1, 129, 
ii, 347; on the primitive barbarism of 
civilized nations, i. 174; on traces of tho 
custom of tho forcible capture of wivea, 
i+ 176, il, 349 ; on polyand^, iL 349, 

MoNeiiri*, Mr., on tno iiso of the antlers of 
deer, ii. 242; on the Rcotch deerhound, 
II. 249 ; on the long hoira of the throat of 
tho stag, II. 266; on tho bellowing of 
stags, ii. 261* 

M(icro7^htnyJi proTx^idezts^ structure of 
the nose of, if. 266. 

SIagpie, jHJwer of speech of; L57; steaDng 
bright ob^lects, II. 101 ; nuptial asaembllcs 
of, II. 9S ; new mates found bv, il. 99 ; 
young of the, 11. 200; coloration of tho+ 

li. m. 

hlAftpiEft, vocal organs of the, ii+ 62. 

Maillard, M., do the proj>ortt(>n of the 
sexes in a epeciea of PapiUo fi-om 
Bourbon, i. SOL 

Maine, ilr., on the absorption of one tribe 
by another, 1. 154; on the want of a do- 
Blre fbr improvement, t. J 60* 

Makalolo, perlbratlou of the upper Hn by 
the, 15.325. 

Mai.au bone, abnormal division of In iiiun, 
i+ 119. 

Malay Archipelago^, marriage-customs of 
the savaj^s of the, tJ. 357. 

Malays, line of separation between tho 
l*apuaiis and the, 1. 210 ; general beatxl- 
lessncBS of the, 11+ 89C; staining of tho 
teeth amougf if. 323; avei-gion of some^ 
to hairs on tho f^ce, iL 832. 

hlALAYs and PapuacLB* contrasted charac- 
ters of, 1. 208. 

JIat.e antmals, struggles of for the possca- 
Sion of tlie fumaleft, i. 251, 252 ; eager- 
ness of, tn courtship, i, 268, 264; gener- 
ally mom moilifi^d than fcm.ile, 1. 264, 
266 ; differ Ui the same way from females 
and young, i+ 276. 

M+vlr characters developed In females, L 
2T1; transfer of, lo female birds, ii. 1S5, 

Male^ scdentaiy, of a hymcnopteroiis 
imrasito, L 263. 

Malefactohs, i. 165, 

Males, presence of rudhnentaTy female 
organs In, I. 2C.HK 

Males and females, comparative mortality 
ot; while young, I. 265, 267 ; comparative 
numbers of, 1. 253, 266. 

Maliieube, on tho woodpeckers, ii, 160. 

MAT.Time, on the rate of inerca&o of 
population, L 126, 127, 129. 

Maluhidx, nldlficatlon of the, 11, 1 01. 
young of, ii. 207. 

MAMAt.fi, L 24lj; rudimentary, Id male 
iirnnimala, i. 17, 80, l!i9-2iji; Hiipemu- 
merary, in wonnu, 1. 120 ; of miuc hu- 
uuLti subject, L llilb. 
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Nr AM MALTA, Pmf, Owen's dasslGcflllon of, 
L 1B0| |^enculo(?y of the^ t« 11^5. 

Mammals, secondary st'xual characters of» 
ii. 22'6\ weapons oi, ii* 380; rcociit and 
tertiary, eom^iarison of craDial capacity 
oC i. 140; relative size of the acxes of, 
IL 348 1 pursnit Of frmulc, by tlio males, 
L 2(K1; parollcUsm of «ith birtls in eoc- 
ondarTr" sexual charactci's, in 2S3 ; voices 
oC used especially during the bidding-' 
season, il. 81(f 31 u 

Man, variability of 1. 104; erroneously re- 
j^at^ed as more domesticated than other 
animals, i. lOT ; definitive origin of i, 
230; migrations of L 131 ; wide dlstiibu- 
tiou of i. 132; causes of the iialvc<liicga 
of 1. 143; snpi^oi^'^l physical Inferiority 
of 1. ir»0; rnimoTical proportions of the 
sexes Ui, 1. 355; a mornber of the CataF’^ 
rhine group, i. 190 ; early progenitors of 
h 198; secondary sexual cLaracters of 
ii, 801 ; primeval wndldon of il. 351. 

Manoans, correlation of color and texture 
of hair In the, L. 339. 

M AMU RLE, left, enlarged In the nude of 
Taphroderf^ diidoriiii^ t, 834. 

Mandibles, use of the, In i* 

833; Imgei of Ciir^flaii^ 1 

833 ; lor^T of male Xitoct Ji eiuphut, 1. 

832. 

Mandrill, nnmlier of caudal vertebne in 
the, i. 144; colors of the male, IL 279, 
2S2, 295. 

Manteoazjea, Prof, on the ornaments of 
savages, 1i, 832, ei sequ. ; on the beanl- 
lessness of the New-ZeoLmdera, ii. 332 ; 
on tlio cTcoggcration oi natural chaructors 
by man, ii. 8^. 

Manvkl^ W., on the engrossment of pret- 
ty girls by the New-ZeuUuid chicls, ii. 
353, 

pugnacity of spedcfl of i, 340, 

Maect-b Aurelius, on Uie origin of tlio 
iiionil sense, L 6S: on the Infiucnce of 
habitual thoughts, i. 9T. 

Jfarecd Penelope, 11. 109, 

Marks, retained throughout groups of 
birds, ii, 136, 

Maeeiaoe, infiuence of upon morals, i. 
92; rcstratuta uijon, among savages, 1. 
128; infiuence of on mort^lty, 1, 109; 
development of IL 345. 

MAnRiA<ii:B, communaf ii. 343, 344; early, 
i. 168, 

Marshall, Mr., on the brain of a Busb- 
W'oman, i, 208. 

Maewuiualb, i. 194; possession of nipples 
by, 1. 201 ; their origin from Moiiotremft’ 
til, i, 204; uterus of L 118; dovelopment 
of the nictitating membrane in, L ab- 
dominal sacs of !, 246; relative of 
the sexes of II. 248 ; colors of Ii. 273. 

Marbetfiitm, rudimentary, In male luarsn- 
plals, L 19^ 

Martin, W. C. on alarm manifested by 
an (»ruug at the sight of a turtle, 1, 42 ; 
on the hair in I/yMHit&t, 1. 166; on a 
female American deer, 11, 246; on tho 



voice of Jlylo^aUit IL 264; on 

il. 29T. 

Martin, on the beards of the inliabitnats 
of at. Kildfl, ii. 306. 

ARTiNS deserting their young, 1. ■80. 

Martin^ €., on death caused by Lnftani- 
ination of the vermlfornj appendage, L 
21. 

Mastoed processes in man and apeSf 1. 
138, 

MAiruflLET, Dr., on the Infincnce of the 
sense of smell in man, L 38; on Laura 
Bridgman, i 61 ; on the development of 
the vocal organs, i. 5T. 

Maters, W. T., on tho domestication of 
the goldfish In China, fi. 16. 

Mayukw, E., on the affection between 
iudi^dduals of different eexea in the df>g, 
ii. 25&. 

Matnaed, C. J*, on the sexes of Chrytt- 
picto^ it. 27. 

Meckel, on correlated variation of tho 
muscles of the arm aud leg, 1. 125. 

Medici NE ft, effect pnidncjed 1^, the same 
in iiiiuj and In jiionkcys, 1. 13. 

Medubm^ bright colors of some, L 313. 

ADxiALiTmo structures, prevalence of 1 . 
234. 

N^galophry^ 7nontana. sexual dlltercn<x‘S 
in, li. 35, 36. 

Jleqapicvs vaUdiM^ sexual difference of 
color hi, li. 166. 

large size of males of i. 837, 
Dr. A., on variation in the skulls of 
the natives of America, !, 104. 

Meinecke, on the numerical protiortion of 
the sexes in butteiilies, t. 306. 

Meliphagii>.£, Australian, nlclification of 
11. 161. 

MeUta^ secondary sexmd characters ot i. 
822. 

difference of color in the sexos of a 
species of, i, 856. 

Memoet, maniiestatlons of; In animals, i. 
43. 

M EMNOS, young, 1. 209* 

Mental characters, difference of\ In differ- 
ent races of men, L 208. 

Mental thcultlcA variation ofj in the same 
speelea, i, 85, 106; diversity of In the 
same nico of men, i. lOfi; inheritanee of 
i. 106; similarity of the, In dilTtTvnt mces 
of man, 1. 3!^; of birds, ii. 108. 

Mental powers, difference In the two 
sexes in mwi, li. 810. 

Jle^nura Alher^i., ii. 98; song if 58. 

Mermra ii. 97, 98; Jong tails of 

both sexes of ii* 157. 

Meuo ANSKR, trachea of tho male, 11, 57* 
oucuUtiin^ speculinn oh I. 281. 
titer young ot, U. ISl. 

Mergamer male plumage oi; il, 

81. 

splendid tail-feathers of ii 146, 

Jlefhoca inAii^utnotiiduk, large male o^ 1. 
88T* 

Meves, M., on the drimnihig cf the snipe, 
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Mb'W'ANb, chiUmtloB of the, not foreign, 

ia *1 

Mkyer, on ft fonvohitctl body nt the px- 
tromity of tho UiJ in & Jlacvc^s and & 
oat, ia 29, 

Metkii, Dr. A., on tho copulation of phiy^ 
gunidiu of distinct spedea, h 892, 

WusRATiONS of man, eftects of^ 1. 130. 

MiuitATORT iDBtlnct of WrdB, h 7B; vaa- 
4}uifihiQg tho D'katornal, i. 80, 8T, 

Mill, J. on tho oHgIn of tha morel 
ftoneo, J, 68; on tho greatest happiness 
prindplo,^’ 1, 9d ; on the differc^nce of the 
ntentiu imwcra in the ftcxos of man, il. 
8!2. 

MiLLtrttDra, i, JSftO. 

MiLNE-l:i>WAiiwR. IT., on the tiao of the en- 
inig<*d chela of tho male i. 

^2. 

Miirtjffo i<^evr2i9, Sexes and young oi; ii, 
J P I . 

Mtmicht, \. 337. 

ii. lf|J5^ 

ldiM\ diftVTeneeof, in man and the highest 
animals, I. 100; siiniiarity of the, in dif^ 
ihrent races, i. 223. 

Minnow, proportion of the sexes in tho. i. 

300. 

Minnows, spawning hahttB of, it. 15. 

Mikaoii, Wks attiacted by, ii. 107, 

Mitabt, St. Geoi*po, on the reduction of 
organ.s, i, 18 ; on tlie ears of tho Lemuroi- 
dea, i. 29; on variablUly of the musdcB 
in lA?nmruidea, i. 129„ 131 ; on the caudal 
vertebra of monkeys, 1. 14+ ; on the 
olaiisilicatjon of tho primates, 1. 150; on 
theo4^ing and on man, i, 189; on differ^ 
eneos Jn tho lemiiroldeA, i. 190; on tho 
Treat of tho male newt, ii. 2!l, 

Mot.’KtNG-THEirftiL partial migration oj^ il. 
10©; young of Ihe, li. 209. 

Modifications, iinscn'lccable, 1. 147. 

Moles, nimierlfal proportion of tho sexes 
in. i. 2tH» ; batttes of male, ii. 228. 

Jfolii^ne«ia petenenfris, sexuaJ difl'erenco 
in, il. 9. 

Mollusc A, beantlfhl colors and sbanrs of, 
U 816; absence of sccondaiy eexuiil thiir- 
acterft in the, i. 31 5. 

Mollubcoida, L ISIT, S15. 

AfonacartiAus scojms^ and 3f. I^eroniiy 
Sexual diiferencea in, ii. 12. 

MoNGOLiAJfs, perfection of the senses in, 
i. 114. 

Monket, protecting Ms keeper from a ba- 
Ihk> 0, i, 75, B4 ; t>obnet', i. 184 ; rhesus, 
sexual differcaoe In color of the, li. 278, 
296; muBtachc-, colors of tho, ii. 27T. 

Monkeys, liability of, to the same diseases 
as man, L 11 ; male, recognition of w'Omcn 
by,l. 19; revenge taken by, i. 39, ma- 
ternal affection in. 1. 99; vambUity of the 
faculty of attention In, 1. 43; using stones 
and sticks, 1. 49; Imitative iiirulties o:^ i. 
©4; signaJ-crifift of, i. 56; scnttncls i>ostcd 
by, i. 71; diveraity of tlni! mental fiicul- 
tlTS in, 1. 106: mutual klndnesw^s of 1. 
72; hands of the, 1. 134; breakLiig hanl 



ihiUs with stones, 1. 134; basal caudal 
vertebrse of; embedded In the ijody, i, 145; 
human characters of; i. 184; gradation 
of epedes of I. 21S; beards U. 2G9; 
ornamental characters of; U, 391 ; analogy 
of sexual differences of, with those of 
infill, 1L309; different degrees of differ- 
ence In the sexes of II. 397 ; expression 
of emotions bv, il..929; gcnemlly mo- 
nogamous habits oi; il. 845 ; jiolygamou* 
habits of some, ii. 845; naked fluVfhces ot 
ii. 360; American, manifCBtation of rcasoQ 
in, !. 47 ; Amencau, dirftcthjn of the hair 
on tho arms of some, i. 185. 

Monogamy, not primlttvo, i, 175. 

hlONOGEXISTfi, i. 329. 

M&nonycA^V€ p^mlftcori, striduiation of, 
I 371, 

MoNVrrREMATA, 1. 394; development of the 
nictitating membrane in, i. 23; lactifer- 
ous glands of i. 2tK); conoecting mam- 
mals with reptllea, i. 294. 

MoNSfraosmES, analogous, in man and 
low'er animals, i. Iflfl ; caused by arrest of 
development, i. 116; corretitioa o^ L 125; 
transmission of; i. 216. 

Montagu, O., on the Juibltfl of the black 
and red grouse, i. 260; on the pugnacity 
of the niff, ii. 39 ; on the singing of binls, 
ii. 49; on lha double moult of the male 
pintail, ii. SI. 

MonteieOj Mr., on Bucorax 
ii, 69. 



Montes ue Oca, M,, on. the pugnacity of 
male lluuuiilng^birdei, 11. 38. 

MrtifjyroAi. 03/<7W*z, il. 164. 

Monuments, bs trooes of extinct tribes, i. 
228. 

Moose, battles of, il. 229; horn a of the, an 
incumbr^ibce, ii. 248. 

hloEAL and instinctive impulsea, ailinnce 
of, i. 85. 

Moual feoultles, their influence on natural 
aoleetioni in inan, L. 152. 

Moral rules, distinction between tho high- 
er and low'er, i. 96. 

Moral sense, origin of the, I. flS ; bo called, 
derived from the social tnsttneta, i. 9^ 94. 

Moral tendencies, inheritance oC i. 98, 

MoRALm', supposed to be founded in self- 
ishness, 1. f?3 ; test o^ the geucral wei- 
Jare of the community, i. 94; gradual rise 
oC 1. 99 ; Inlluenoe of a high standard of 
1. 150. 



Morgan, L. IT., on the Beaver, 1. 86; on 
tho neiLHODing powers of the Bcavor, i. 45; 
on' the fonible capture of wives, i. 175; 
OR the caetoreuni of the Heaver, li. 260 ; 
mamago iinknowmi in primeval times, H. 
B43; on Pob^andry, 11.849. 

MoERift. P. O., on ha wks feeding an orphan 
nestling, it. i((3. 

Mortality, eomparatlve, of feinnlca lUid 
irialesi, i. 256, 2i5i, 292. 

Mobton, 00 the mimber of species of man, 

1 . 218 . 

Jlmrhfift iTiOiichlfmiey odoiiferons oi^ani 
of, it. 267. 
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Motacill^^ Tndiaii, young of, 1S2. 

Motiks 1, 8Sii ; iLb&c:n(;o of mouth in Bomo 
male, 1. 246; apterous female, i. 24T ; male.^ 
prehensile use of the tarsi by, 1. 249 ; male, 
attracted by females, L, 3U3; coioiratluti 
oC i. 8ii5: ae.xuEi] diH*iireiice8 of color in. 
h 885. 

Motmot, racket-shaped feathers In the tall 
of a, U. TO, 

MoFLTi double, ii* 178 ; double annual, in 
birds, ih 77* 

hlotri.TiNO of birds, li. 204. 

WoirLTB, partial, ii. 79* 

MuD-TUETf.E, long claws of llie male, ii. 26* 

Ml’lattoks, persistent fertility of, 1. 218; 
immunity o^ from yellow fever, 1. 284* 

Mule, sterility and stroug vitality of the, L 
218. 

Mules, rational, i. 47, 

AIOlleb, Fenl.,on the Mexleaiis nud Peru- 
%ians, 1. 176* 

MPller, I'rltz, on astoniatous males of 
TaniLiSy i. 247 ; on tho disappearaiKNi of 
spots and atrip^^s in adult mamiiials, ii. 
2iK) ; on the proportions of the ae.xes in 
some Crustacea, i* 807; on aecoodajy 
sexiia] characters in various Crustaceans, 
1, 319, et seqq.i on the lumlnou!; larva of 
a bec'tle, i* 3^ ; musleaJ contest between 
male Cicadas^ 1. 841 ; on tlie flcxual ma^ 
turity of young amphlpod Crustacea, II* 
206* 



hluLLEB, Jt on tho nictitating membnmo 
and semlluujir fold, I, 28* 

Muller, Max, on the origin of language, 
1, 55; Btrugglo for life among tho words, 
etc., of languages, i. 58. 

MCllek, S*, on the Ilauteng* II. 276; on the 
wlors of SernnopWi^i:;iitt c^ryaomela^^ ii. 
277. 



MuhtjAc-deer. weapons of the* II. 245. 

Murie, J., on the reduction'of organs* 1* 18; 
on the ears of the J..eTnuroidea, 1 . ^ ; on 
variability of the muscles of the Lemuroh 
dea, i. 12^ 181 ; haf^arcaudal vertebra of 
Nacacii^ inomattm embedded in the 
body, i. 145; on differences In the lAfnm^ 
roidea, L 190; on tho throat-pouch of the 
male Euetartl, H, 55; on the mane of 
OtaHa 255; on the subujrbital 
pits of Jtuminants, h* 267 ; on the colors 
of^the sexes in OtaHa il* 

UuasAT, A*, on the PedieuXi of dhfen;tit 
races of micn, 1. 211, 

Murray, T. A,, on Uio fiTtility of Aiistni- 
liaii women with white men, i* 242. 

Mus conhiqiiy I, 49. 

2Iu» minutuK, sexual difference in the col- 
or Q% ti* £78. 

J/«v«.v£ vamitot'iiL, 1. 139. 

J/ujiCiCifpa li. 163, 

ii, 102. 

Jili/jfcicapa r^iUMlXa.. breeditig in imma- 
ture piuinugc, li* 205* 

MuBCLt^ itjcbio-jpublc;, 1. 128* 

MusenEft, rudinjeiiLirv, occurrence ot in 
man, 1* 19; vartabill^ of the, i 105; ef- 



fects of Uio and disuso iijion, 1. 112; anl- 
mal-Uke abnormalities of, in man, I* 122 ; 
correlated variation ot, In the arm and 
log, i* 125 ; variahility of in the hands and 
feet, 1. 181 ; of the Jaw s, infiuence of on 
the physiognomy of the Apes, i. 189 ; ha- 
bitual spasms of causing mo<lihcntLons 
of tlio Mchd bones, L 141 ; of the early 
progenitors of man, i* 198; greater varia^- 
bitity of the, in men than in women, i* 
266. 

&IUBCULU0 STEHXAua, Prof* Turner on the, 
1. 19. 

Muaio, 1. 224; of birds, li. 48; diaconiant, 
Jove of savages for, ii. 61; different appre- 
ciation of, by different peopios, ii* 818; 
oj-igin of, tl. 317, 821 ; effects of ii. 320* 

MusicAL cadenecfi, perception by ani- 
mals, ii* 817 ; powers of man, il* 814, et 

]\rusK'PEFK, canine teeth of male, li* 231, 
245, 246; male, tHioriferous orgnns of the, 
ii. 267 ; wLattir change of tile, 11. 2Sa 

McsK-nuci^ AustiTilian, ii* 36; large si70 
of male, ji, 41 ; of Guiana* pugnacity of 
the innlc, ii* 41* 

Musk-ox, horns of ii. 236. 

Musk -RAT, protective resemblance of the, 
to a clod of enrth, 11. 264. 

colors and nidiflcatlon of the, 
ii. 163; both sexes of equally briliiant, ii. 
169* 

MuBSELa opened by monkeys, L 184. 

MuBTACHis-iioaKEY, colors of thc, 11. 2TT, 
296. 



MuaTAcrfE^ In monkeys, i. 184. 

Jduftt^iay winter dumgo of two fllsccics of 
ii. 264. 



MuTiLATioNfl, healing of 1 18, 

MiitilXa A'aropm^ strldulution of i, 855. 
MuTiLiAD.E, absence of ocelli in femiiio* 
381* 



carcfyct, polygamous, i, 25®; vo- 
cal organs of 11. 364; beard of ii. 269; 
sexual differences of color in, ii* 276 ; 
voice of ii. 316* 

Mi/c^tes &6fiie^iXu^ sexual differences of 
cobr in, IL 276. 

Myeiapoda, 1. S36. 



N* 

Xaoeli, on the influence of natural selecs 
tlon on plants, i, 146 ; on the gradation 
of species of plants, 1 219* 

77aiu^ colored yellow or purple in hart of 
Africa, U. 822, 

Nacuzs, greater proportion of female ille- 
gitimate children in* i* 292. 

Narwhal, tusks of thc* ii. 231, 281. 

Nas.vi* cavities, large siae of in *:Vinei‘ican 
aborigluea, i. 114, 

Nascent organs, i. IS. 

NATilufesina, lU von, on the improved breeds 
of pigs* 1. 323; on tho breeding of domes- 
tic aniumK ii. 358* 

Natural BelecUoD, its effects on the early 
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progenitors of niniu i, 131 ^ iTinuonoQ o^ 
on man, i. I4fi, iiS \ limitiitlon of the 
prindnlo» 1. 1-HJ; lofluenco on sorfa) 
anitnala. i. 143 ^ Mr. Wallnco on tho Umi- 
tation oC by the Itifloonce of thn rnontal 
fticuldcB In’ man, 1 IM; infliienM of, in 
the progress of tholTnibed States, i. IT’2. 

KATmAL and sexual aolectloQ ooatraatod, 
i, 2m. 

KAtTLKTTK, jaw ih>m, Largo Btzo of the ca- 
nines in, i. 132, 

Nbandretual skull, capacity of tha 1. 

im. 

Neck, proportloii oi^ in soldiers and salJora, 
1. 112. 

^l^erophorua^ stridiilatlon o^ 1. SOT, STl. 

KteiuHjiia., yonng of, it 1S2, 

AW'iarttiicp^ nidi Mention of, ii. 101: motilt’ 
ing of the, U, Tl>. 

Neobo, re.scmbkmco of a, to Europeanfl, in 
mental characters, 1. 273. 

Neoeo-wovkx, their kindness to Mungo 
l^rk, i. 91. 

Nkuroes, character of \. 20S ; lice of 1. 212; 
blackness of. 1. 210, iL 305; TarLablElty of 
L 21 T, 213; immunity of, fK>rn yclfcov fe- 
ver, 1. 2S4 ; difference of from Americans, 
L2SS; di&flgiirementB of the, ii. 232; col- 
or of new-born children of, it 302 ; com- 
parative beardlessness of, H 30G; readily 
becomo musicians, 11, 818; appreciation 
of beauty of their women bvt ii- 330 1 
idea of beauty among, 11. 834 ; compres- 
sion of the nose by somo, ii. S85. 

Neolithic period, i. ITfi. 

Xeomorph^ sexual difference of the beak 

in, ii. 37. 

i. 325, 

Nests, made by fishes, II. 10; decoration 
oC by Trumming-birda, Ii. lOL 

NruueisteRh, on a change of color In pig- 
eons after several monltifage. 1. 234. 

NRiTKATioy, differenoo of, in the two sexes 
of some butterihes and hymenoptera, i. 
83T. 

NEUBOrTBKA, I. 806, 850, 

A^uro/Aenii#, dimorphism in, i. +352. 

New Zealand, expectation by the natives 
of, of their extinctloii, i, 232 ; proctiot! of 
tattooing in, il, 320; aversion of natives 
oJ; to hairs on the Ihce, h, 332; pretty 
girJs engrossed by the chiefs in, ii. 3.52, 

Newton, a., on the throat-|Kmch of the 
male bustard, il. 55 ; on the dUTercnco be- 
tween the females of two spedes of 
ftoiue, IL 1B4; on the habila of the phaia- 
rope, dotterel, and godvrlt, li. 185, 

Newts, II. 23. 

NirHOiflwjN, Dr., on the noti-iirirniinlty of 
dark Europeans from yellow fever, i. 23((. 

Nictitating membnLDe, 1. 23, 193. 

NirnFiCATtON, of fiflhest, it 13; ndatlon of, 
to color, U. llkl, 16ij ; of British birds, ii. 
1&2. 

NiGHT-imnON, cries of the, ii. 4S. 

Niobtinoale, arrival of the ujeiIu lk?E>re 
tho female, i. 251 ; object of the song of 
the, H. 49. 



NronriNGALEa, new mates ftrand by, 11 
191. 

NioiiT^jAii, selection of a mate by the fe- 
male, 11. Ill ; Australliin, sexes oJ^ il, 197 ; 
^coloration of the, il. 216. 

NiQirr-JAHfi, noiflo ma<le by some male, 
with tbeir wings, IL 59 ; efongated fcath- 
erfl in, ii, 99, 92. 

NiLonAV, Sexual differences of color in the. 
ii. 273. 

Nilsson, Prof, on tho resemblance of stone 
fttrow-bcads fbom various places, i, 224; 
on the developmont of the horns in the 
reindeer, 1. 279, 

Nipples, absence of In Monotremata. i. 209. 

Kitzsch, C. L., on the do wn of birds, II. 77, 

Noory^g, brightly colored beneath, i. S85. 

NocTyiD J!, coloration of, L 882. 

No ROM ANN, A., on Teirao uroffaUa^ides, li. 
99. 

Nomadic habitfl, unfavoTabTo to human 
progress, i, 160. 

Norway, numerical proportion of male and 
female births Id, 1. 291. 

Nose, resemblance oi^ in imiti and tho apes, 

i. 1^ ; piercing and ornainentatioti of tho, 

ii. 325 ; flattening of tho, ii. 335 ; very Jhtt, 
not admired in negroes, II. 333. 

NoxTand G-liddon. on the features of Ka- 
lueaea K., i. 209; on tho features of 
Anmnoph 111., 1. £15; on skulls from 
UraEilian caves, i. 219; on tho iroTmmity 
of negroes and mulattoes from yellow fe- 
ver, 1. 2^54; OD tho defomiatlon of the 
skull among American IriboB, il. 336. 

NroTBEANCH moiluBca, bright colors of, 1, 
317. 

Numerals. Roman, 1. 175. 

Nuwkmata, natives o^ txarded, 11. 30T,+3S2 

O, 

Oukijiknkte, value of, i. lEMl. 

Observation, powers of^ possessed by 
birds, ii. 105. 

Of’CUPATioNa, sometimes a cause of dimin- 
ished stature, 1. Ill; effect of upon tho 
proportions of the bofly, i. 1 12. 

Ocelli, absence of, In female MutlllldiP, 1. 

Bill. 

OcKLLi of birds, formation and varkibitlty 
of the, IL 126. 

Ocelot, sexual differences in the coloring 
of the, li. 273. 

Ocf/pIi<tp$ lophot^Sf 11. 93. 

Opowata, 1. 806. 

Odoji^ui potfrt^ria^ sexual difference of 
color In, {. 336. 

Odoji, correhtlon of with color of skin, I. 
2-39 ; oniitted by snakes in the breeding- 
scaHon, U. 23; o’f mammals, ii. 265. 

{Ec.ant/itts nieaJf^ diffenenca of color In 
the sexes of. t, 351. 

Oidemift, 11. 216, 217. 

Olivier, on wunds itroduced by 
tf/ritrifi, i. 373. 

Ointifopliti stiidniation o:^ i. 

809. 
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Oniti^ ppooc?flCS of anterior fcm- 

om of tho tnale, and on th» bcNUl lUid 

+ thorax of tho fcmal«, 1. JJtil. 

Onthopha^n«^ 1. S60. 

OnViophagu-A nin^ifer^ sexual difTerencea 
of, h 358 1 vaxiMiyQ in thu homa of the 
nmlo, i. 860* 

OniiDiA., soxnaL difTcrencos of^ ii, 2T. 

OroHSUM, wide rango in AujopIcil, L 
21 L 

Optic nerve, atrophy of the, cnusc-ii by de- 
atnictloo of tfie eye, L. 112. 

Ott.4SG‘OL‘TAN\ II- SOS; iJisehoff on tho 
agreement of the bniln of the, with that 
of man, i. 11; adult age of the, i. IS; 
ears of the, i. 21 J vermiform up^jondage 
oC 1. 26; platforms built by the, h 
alarmed at the sight of a turtle, I. 41 ; 
using a atkk as a lever, i. 49 ; nsLug mia- 
alleA, I, 5<) ; using the leaves of tho Pan- 
as a night eOverijig, i*M; hands 
of the, i* 134; abi^snoo of inastoid prO’ 
eesses In the, i. 133; direeition of the 
hair on the arms of the, i* 1S5; its aber- 
nint chanveters, i, 1S8; supposed evolu- 
tion of the, i. 222 ; voice of the. ii* 2rio ; 
monogamous habits of the, iU 345; male, 
beard of the, ii. 2'fO. 

Orances, treatmeut of by monkeys, i.134. 

Okasoe-tip btilterily, I. ST6, SSL 

ChNs/rfAf/rt iJarwinil^ dimorphism of malea 
of; i. 322* 

Ot'irJte^tia Tii4)HrtititttfUy limbs of; L 320, 
327* 

OHOKAt*, L 66. 

(>re<tif canna^ colors of, il. 274. 

Ort^as Iferldan uH^ colors of, ii. 274, 286. 

UiiUANB, jirehensile, i. 24S; uLtike^ for 
new pnrposea, IL 310. 

OuGANio fltaile, \'cm llagr^a dellultion of 

progress hi, L 2<I3. 

Orioles, nidiiluatimi of, ii* 169* 

Or tiff tat, sfHidis of, bn^tHling in immature 
plumage, il. 206. 

Orioltat in^ianvejepAultt^j coloration of the 
sexes in, U. ITQ. 

Ornamentfi^ provakneo of similar,, i. 224; 
fondness of aavages for, ii. 324 ; of male 
birds, il. 47* 

OenauentaI characters, equal transmU- 
slon of, to both sexes, in mam male, ii, 
283; of monkeys, ii* 291. 

OrniOu/ptera i. 301* 

Orniihorhr/rich tifiy 1. 13^2 ; up or of tho 
male, 11. 231 ; reptilian tent|en<!y of i* 196. 

Oroc^i^A eri/tAroffmtr(^ young ii. 210* 

Oeronv, Grotto of. 1. 28. 

Orsodacjui atni,^ differenoe of color in tho 
sexes of I* 35T. 

OEriJOPTEa,A, i. 341; metamorphosis of, i* 
282; stridiilatliip, auditory appanitus of, 
L 343; colors of L 349; rudimentary 
striduktiug organs in femule, i. ^9; 
etridulaUon of the, and ilomoptcra, dis- 
cus senl, I 349* 

Ortt/fjorn/Jt pugiiucUy of the 

male, U. 42. 

QrycUti, strldulation of, i. 3C9 ; sexual dlf- 



fen:‘tH5es in the atridulimt organa of i* 
871* 

Ort/x use of the horns of ii, 289* 

251* 

Ottphranier ivf/iiA, sexual difference in tlio 
color of, ii. 272* 

OfiTRirn, AfKcan, sexes and incubation of 
the, U. 196. 

OsTftjoiiKa. stripes of young, il. 176* 

Otari/i mane of the male, ii* 255* 

Otaria niffr&tcejis,, ditTertmce In the cobm- 
tlon of the sexes of ii* 278* 

Oii^ Jienffalettsis^ love-antics of the male, 
ii, 65* 

Otia tarda* polygamous, 1, 261 ; throat- 
pouch of tho iTiJiSc, ii* 55* 

Olv*el, ring] colors and nididc^ition of the, 

11. in. 

OozET*, water, colors and nld ideation of 
tho, ii. 102. 

Ovilws moitchatif^ horns of U. 236. 

OviPOBiTOE of Insects, i* 246. 

Otfj? epcloc^ros^ mode of lighting of Ii* 
233. 

Ovule of mail, i* 14. 

OwEW, Piof*, on tho Corportt Wolfllana, 1. 
16; on tho great-too in man, i* 36; ou 
the nictitating mem buxine and semilunar 
fold, i. 23; on tho development of tho 
posterior molarfl in ditferent races of 
man, i- 26 ; on the length of the cescum 
in the KiMibi, i, 26 ; on the coccygeal vei> 
tebra?, i* 29; on rudimentary struclurea 
bdonging to the reproductive system, I, 
30; oh abnormal conditions of the hu- 
man uterus^ t. 119; on the number of 
dlglLs in the Ichthyoptcrygia, L 120; ou 
llie rnnEne h^eth in man, i* 121; on tbe 
walking of the chimpanzee and omng, 1. 
Ifi4; on tho mastoid processes in the 
higher npes, L 138; on tho hairiness of 
elephants in elevated districts, i. 143; on 
the caudal vertebrae of monkey s* L 144; 
classideation of iiiammallo, L 180; on 
tho hair In mookevs, i, 186; ou the pis- 
cine adlhltieS of tho Ichthyosaurianfi, I, 
196 ; on polyganiy and monogamy among 
the antelopes, i. 258; on the horns of 
AntiPjcapra Americana*, L 280 ; on tho 
tinxsky odor of crocodiles during tho 
breeding-season, il. 27; on tho soent- 
gkmds of snakes, ii. 29 ; on tho Dugong, 
Cachalot, and Or^iit/torhpntdti^ ii. 231 ; 
on the antlers of the red-deer, il 241 ; on 
the dentltlou of the Cramelidie, li. 246; 
on tho tusks of tho Mammotli, ii. 247; 
on the horns of the Irish elk, IL 247 ; on 
tho voice in the girade^ porcupine, and 
stag, ii* 261 ; on the laiyngeal sac of the 
gorilla and oraiig, ii 263 ; on the odorifer- 
ous glands of inammala, ii. 26ff 207 ; on 
the effects of emasculation on the tikoU 
organs of men* il. 314; on tho voice of 
Jiffkdiath a^UiSy U. 316; on American 
monogauiouH monkeys, il. 345. 

Ow ls, w'hlt^^ now mates tbund bv, ii* 100, 
ditferenoo of tlic females of two 
species o^ li* 184. 
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PArnTItKllMATA, 1. 2,59, 

PAGirr^ on the nbnoruifll 4cTelopiiic^ht of 
hairs in ni&n, 1. cn the thickness of 
ibo skin on the soles of the feet of In- 
fhnte, i. 113, 
pAiNTirfo, i. 224. 

chelffi of n speeios of 1, 321. 
Pttitfortiis, sexual tUlferenoes of color In, 
it, 22L 

JaranicuA, color of beak of ii, 
l7l, 

Pakriim row, ytmnff of, 11. 133. 

comitiii^ spurs on the winga 

ot ii, 44. 

PALEOLiTrnr period, i. 17^. 
l*Ai.EBTiNE, habits of the chaffinch In, i. 
298. 

PAT.i.Afi, on the perfeetion of the sen.sofl In 
the Mongolians, i. 114; on the want of 
connection bt^tween c]tm,ate and the color 
of the skin, i. 232; oh the polyffanioiis 
habits of Autilope sutffa^ I. 2,5s'; on the 
lighter color of horses and cattle in win- 
ter In Liberia, 1. iJ73 ; on the tneks of the 
musk-deer, ii. 24^*, 246; on the txiorlfer- 
ous glands of uiammaK 11. 26S ; on the 
odorifcmiift glands of the musk-deer, il. 
267 ; on w inter changes of color in mam- 
inalH, ii, 2B4 ; on the ideal of female l>eaii* 
ty In North China, II. 32B. 

Pn/muriA Tariattons 

of the, i. Ul5, 

Pampas, horses of the, i. 227. 

Pang Elf ESiR, hypotliesifl of. 1. 271, 275, 
pAJfNiruLUS carnosiia, i. 19. 

sexual differeECes of coloring In 
species of i. S77 ; proportion of the aexes 
in North Americiui specic.s of i. 801; 
Cfdoration of the wings in stHsaes of 1. 
■&S3. 

PiipiJio a»aaniHA, i. S77. 

Pnpilio and ChiMreia^ varsa- 

bility of I. 3.89, 

Papiiio ikimuA^ i. 3tll . 

Papiliontoje, variability in the, i, 339. 
pAPL’ANfl, lino of separation between the, 
and tho Malays, L 210; beards of the, U. 
39T; hair of ii. 324. 

pApgAjfS and Malays, contrast In char- 
actera of i, 203, 

Paradise. Pirds of IL 90, 1T3; supposed 
by Lesson to be potyparaoua, 1. 2G0 ; mt- 
tling of their quills by, 11. 58; mekei- 
eha;}ed feathers in, IL TO; sexual dlftbr- 
CDCeS in color of il. 71 ; deeompc»fierl feath- 
ers in, il. 7(1, 93 ; display of pluinago by 
the male, il. S5. 

ParadUm apodn. barblcss feathers in tho 
Ull of ii, 70; pimuage of ii. 72; and 
Pajmmui^ divergence of the feuiales of 
«. 134. 

ParadiAf.a rul/ra^ il. 71, 72. 
pARAQUAy, Indians of eradEr^dSon of eye- 
brows and eydnflh.es by, ii. 

PARAKEEt, Australiiui, yariallon in the col- 
or of the thighs of a tnak, il, 121, 



PATiAi-i.tetJBM of dcvelopinent of apecies 
and laii^tLagess I- 57. 

PARASiTEe on man and animals, 1. 12; ns 
evidence of spudllc identity or distinct- 
ness, 1. 211; Immunity ftutra, correlated 
with color, L 238. 

Parental affection, partly a result of natu- 
ral seleetton, 1. 77. 

Parents, age of Influence upon sex of-off- 
spring, 1. 293. 

PARIN.K sexual difference of color In, il. Iflfi. 
P ARK, Mungo, negro women teaching their 
children to love tho truth, i. 91 ; hL^ treat- 
ment by the negro women, L 91, ii, 811 ; 
on negro opinions of the appeanince of 
white men, ii. SSO. 

Parrot, racket-shaped feathers !u the tail 
of a, Li. 70; Instanoe of beuevolcnec in a, 
ii. Ib5. 

Parrots, imitative faculties of L 43 ; change 
of color In, i. 146 ; living in triplets, Ii It>2 ; 
affection of ii, 104; colors of u, 213 ; st^x- 
ual differences of color in, ii. 221 : colors 
and iiidiflcjttion of the, h. 163, 166, 168; 
immature plumage of the, iL ; musi- 
cal powers of !i. 319. 

Parthenogenesis in the Tenthredlna?, I. 
3(lfl ; in Cynipidiie, i 305 ; ia Crustacea, i 
306, 

Parthidoe, monopamoufl, i* 261 • propor- 
tloti of the sexes in the, 1. 297 ; female, ii. 
ISG. 

‘*' I*artriik;k -DANCES,"'’ ii, 6,1. 

PARTEnwES, living in triplets, II. 102 ; spring 
coveya of male, in 103; ditstirgiilahirig 
persons, if. IflfL 
PiiniA ii, 166. 

Poffier^ ftexefl and young of iL 208 k 
Pamer il. 2{I8. 

dom mtwrn, II. 162. 203. 

Passer mo/dmittA, ii. 162, 203. 
Patagonians, self-sacrifice bv, i. 84. 
l^ATTEESON, Mr., OH the Affritmidce, i, 351, 
Faulibtas of Prazif i. 216. 

Pitvo cHstatus, i. 281, 11. ISO, 

Paro L 290, ii. 130; posseaaion of 

spurs by the female, li. 44^ 155. 

' niffrij^eriniAt ii. 115* 

Pataguab Indiana^ thin legs and thick arms 
of tho, i, 112. 

Patan, Mr., on tho proportion of the sexes 
in sheep, it. 295 l 

Peacock, poEj'gamous, i. 261 ; sexual disr- 
acters of 1. 231 ; pugnacity of the, IL 44 ; 
rattling of the quillfl by. ii. 58 ; eiobgatfxl 
tBil-coverts of the, ii. 93 ; kivo of dis- 
play of the, li. 130, 65, S3 ; ocdlated spots 
of the, il. 130 ; incouyeuienco of long tail 
of the, to the female, li. 147, 157. 158; 
continued increase of beauty of lie, ii. 
206. 

Peacook-eutteeflt, t. 360. 

Pkafowi„ preference of tbmnlcfl for a partlc- 
ulur male, ii. 116; llrst advances made by 
the female, it. 116, 

Petlicui^i of domestic animals and tnati, L 

211 . 

Fedigrke of man, 1. 2Cli5, 
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Pedionomn^ torquata»^ bcxos of, U. lil‘2* 

pBEwiT^ wing-tubercloa of the nmle^ 

44. 

Pelagic ringmain, trauBpiircTicy of, i. S14, 

PeUcaiiua €r}ft^trorhyn<^\ui^ homy crest 
ou the beak of the iimlc, during the breed- 
inp-scjisoa, il. 

Peic^anmt onocrotalus^ spring plumage 
h. SL 

Pklel^ ii. 825. 

Pelican^ bllndj fed by his com pan Ions, 1. 
T4; young, guided by old biida, 1. T4; 
pugnacity of the male, IL 41, 

Pelicans, Ashing In concert, 1 72. 

Pdohiu^ Ilermanni^ etridulatlgn, of, i. 3(>S, 
«Tfl, 

Pelvis, olteratlon ol^ to suit the erect attU 
tiido of man, S. 18T ; dllforences of the, lu 
tlie sexes in man, II. BiV^, 

Pen^lop^ nigra^ sound pi^idueod by the 
male, 11. 61. 

Pennant, on the battles of seals, ii. 220 \ on 
the bhuider-noao seal, it. 265. 

Penfht^ auteuoai cushions of the male, h 
333. 

Pebcu, brightness of male, during breeding-^ 
season, ii. 13. 

PEEEGaisE Palcon, new mate found by, ii. 

100 . 

l*E2ioD of variability, relation of, to sexual 
selection, 1. 237. 

pEaioDiciTT, vital. Dr. Laycock on, i. 12, 

Periods, lunar, followed "by fimctLoiiB in 
man and animals, i. 12, 204. 

Pebious of Ulti. Inheritance at correspond- 
ing, i. 271, 270. 

Perijioreua Can<xdtnM«y young of^ II. 

200 . 

P^Htrichia^ dlfferenco of color in the sexes 
of a species of, 1. 350. 

Peeiwlnklr, i. 315. 

Per-fiU ^^riatatOy ii, 121. 

Perseverance, a characteristic of man, ii. 
B12. 

Persians, said to bo improved by Intermix- 
tare with Georgians and Circassians, il, 
841, 



Personnat, M., on Bombuy: YamamaL h 
801. 



PeruviajiS, civilisation of the, not foreign, 
ilTt 



Petrels, colors of, ii. 220. 

Petroeincld cyftntu^ young of, iL 216. 
Petronia^ 11. 203. 

Peeiffer, Ida, on Javanese ideas of beauty, 
ii. 831. 



tusks and pads 

ot ii. 2S3. 

PnALANQKR, Yulpluc, block varieties of the, 
ih 230. 

fuUearim^ ii. 194, 
plutUiropu^ hypei'l^oreuA^ ii. 1!)4. 
PhU}UE^iS^ i. 301. 

Fhanwjis variation, of tlie horns 

of the male, i. 809. 

Phafuxm sexual differences of, 1. 

35B. 

PhaiKEu^ f. 359* 



Fh<ti^gonvra viridiisitn<i^ strldulatlon o^ 

I. 344, 345. 

SemmerringiU ii. ICO. 

P/iftMattus v^rmcokrr^ it. B5. 

Pknmamis WaUi<:/di^ il. B9, 1ST, 

Pii ASMin^ mimiciy of leaves by the, t. 401 , 

PjfiEASANT, polygamousi, i, 261 ; production 
of hybrids with the common fbwl, ii. 117 ; 
and "black gTousei, hybrids of, ii. 109; im- 
mature plumage of the, il. l!^. 

PiiEAt^ANT, Argus, ii. 69, 173’ display of 
plmnagfl by the male, ii. SS^ oecllfttcd 
spots of the, IL 12S, 135; gmatioa of 
cnaractcra in the, il. 135. 

Pheasant, Blood-, il. 42, 

Pheasant, Cheer, ii. 80, 1ST. 

PuE.iSANT, Pared, L200; ii. 89, 1ST; sexes 
ftlike in the, iL ITO; length of the taU in 
tlie, IL 153. 

Pheasant, Golden, display of plumage by 
the mali\ U. 85; sex of young, Ascer- 
tained by pulling out head-feathers, il. 
205; age of mature idumage in the, ii, 
204. 

Pheasant, Kalij, drumniing of the male, 

II . m. 

Pheasant, EceveSt length of the tail iti, il. 

158. 

Pheasant, Silver, sexual ooloration of the, 
il. 218; triumphant male, deposed on ac 
count of spoiled plumage, ii. 115. 

Pirn AS ant, Sa^mmerriag'^ ii* 149, 15S, 

Pheasant, Tragopan, 11. 63; display of 
plumage by the male, it 8T; markings 
of tho sexes of the, ii. 123. 

PheasaktSh period of suequiaition of male 
characters in tho fiimlly of the, i. 2H0 ; 
proportion of sexes in chicks of. L 297 ; 
length of the tail in, ii, 149, 157, 158. 

Phiiodromvs, i. 323. 

PfiiLTEEfl, worn by wjtnen, ii, 823. 

J^hoca Groe^iilandicti^ sexual difference in 
the coloration of, IL 273. 

Ph€&niotifa r^ticiU<t^ iL 101. 

Phoshiorebcence of insects, i. 34.5. 

PhiitUANip.e, copulation of distinct Spe- 
cies of L 832. 

Phryn i^m nigri/'.anA, ii. 24. 

PiiTBicAi* Inferiority, flup|K>sed, of man, L 
149. 

PiCKesiiNG, on tho number of spedes of 
man, L 218. 

Pi CTON, J. A., on tho soul of man, IL 37S. 

Pknis auraiu^^ il. 41. 

PiEEiD.£, mimicry by female, L 899. 

Pieri^ L 830, 

Pigeon, carrier, lato development of tho 
wattle In, L 2S4; domestic, breeds and 
subbreeds of 11. ltd ; ponh’^r, late de- 
velopment of the crop In. i. 2H4 ; femalo, 
deserting a weakened mate, i. 254. 

PiGEONft, uestling, fed by the secretion of 
the crop of both parents, 1. 202 ; changed 
of plumage tn, i. 272; transmission of 
sexual peculiarities in, L 274; ebanginj; 
CKj|f»r after Hcvoral moulltugs, 1. 28-1 ; nu- 
merical picportion of tlie sexes In, L 296 ; 
cooing of U, 53; vartntloiis in piuuuig# 
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of, Ik 71 j disphlay of plurrmpe hr mnlft, Jk 
P2; lottil tnoiucry ot, li. K»5; niitijiathy 
of fwmale, to cortAin males, 11. H4 ; pnlr- 
lnir of ti. il5\ ppoflignte maTo nntl 
fbinal^ ii, 114 ; vi lnp-lwra aod tajl-fbatli- 
ors ©C IL 325; auppositlttoua breed of, il. 
34S; pouter and dairlor, peeultBrltles of 
pretlomiDant In males, ii i&O; nidi Ilea- 
non of ii. 160 ; Immature pluma^ of tlit 
u. ISO; AustraUan, 11. 16T; TSelj^iMi, with 
black -strcAked males, i. 2S6, 293; U. 150. 
rioft, ori^n of the Improvod breods of i 
Si22j mnnericai proportion of the sexes 
m, i stripes of youu^f, IL 176.288; 
sexual preferonco shown bv, It 260. 

PiKK, America brilliant ^tors of the 
mule, during the brcedlnp-scasoiL, ii. 14. 
Pike, male, devoured by females, 1. 299. 

1 IKK, L. 0-h, ou the psychioil elements of 
reMjfion, I, 6^;. 

Pimeita striitta, sounds produced by tha 
female, i. 373. ^ 

1 iXTAiL Drake, plumape of ii. 81 : paliinf; 
witli a wild-diict, ii. 110, 

Duck, pairing with a Widgeon, ii 

i(*y. 

Pir^-rrsn, filamentous, U. 18; marsupial 
receptacles of the male, il. 20, 

Pi pits, moulting of the, U. T9, 

Ptprti, modified secondary wing-feathera 
of male, 1UJ2. 

Pij>ra il. 62, 63, 

Pirate* nirktiilttH, strldulation of 1. 340. 
Piih^ia sexual differences 

of color In, ii. £T7, 

nt/i^ia ^Saiaintek beard of it, 209,272 ; 

resemblance of to a negro, li. ROTj, 

Pith, suborhital, of Huminants, H. 267, 
PirriD.^,, nidification of, li. 100. 
Placuntata, 1. 194, 

PtAGiosTOHors fishes, ii. 1. 
PLAix-wiNDERKR, Australian, 11. 192. 
PiunariiE, bright colors of Aciino, I 313, 
Plahtais -EATERS, oolors and nidifieiitioii 
of the, ii. 163; both sexes of, equally 
brilliant,ii,169. > * J 

Plants, cultivated, more fertile than wild, 
i. 127 ; Nttgcli, on natural selection in, i, 
146 ; male flowers of mature before the 
female,^ 1. 252 ; phenomena of fertilization 
L 265; relation between number and 
size of aecils In, I. 309, 

PkdaUiLf iL 01 ; change of plamage In, Jl. 

1 i 3 , 

Pt<iii/blemmat , !. S.'KI, 

PUitf/cercns^ young of il. 200* 
PUitifphylium eoncatnim^ i. 342, 34.5, 
pLATS'E RUINS monkeys, 1. 188, 
pLAn^MA myoUJe^ f 19, 

Pl^coiUomM*^ licad-tcntacles of the iimio of 
a species of ii, 30. 

PUcoidomm barbaim. peculiar beard of 
the male, li, 10. 

Pl^dropUrm ijamhen^iuL npurrod wings 
of 11. 44. 

/Voci^iwf, li. 52. 

pLO\T:Ea, wlng-Hpura of it. 4-1 ; double 
moult in, IL 79. 



PLtriiiAOi% changes of Inherltanco of bv 
fowls, 1 . 272; lendcncy to Analogous 
YEu-iatlon J^Q, Ik to ; display oi; by iiiaio 
birds, il. 82, 92; changes of in relation to 
Braso^ Ik 172; Immature, of blnla, il. 
l i»A liD ; color of Id relation to orotoc- 
liorL, il. 213. 

Plumes on the bead in biids, difference of 
In the SMCB^ 11. 159. 

Fmmni>rQ^ stiuicturs of k 346. 

PodUio^ Rcxual differeJico in the color of 
the lrldc$ of li. 1 23, 

roEPrio,.on the contact of clvlilzed and 
savage races, i 230 . 

Poi.HoN, avoidance oC by animals, i, 48. 
roisoxoTTB fniita and heiba avoided by 
animals, 1. 35. 

Poisons, Immuni^ itom, correlated with 
color, km 

PoLTsa fowls, origin of the crest In, k 275. 

1 OLLEN and Y im rjam, on the colors of Z-e- 
mur tnficaea^ ii, 270. 

n. 349 ; in certain evprinujffl, 
i.3i)6; among the elateridfe, I. Bw, 
Poltdactylibm In man, L 120, 
l*OLTUAMT, influence of, upon sexn.al seleo- 
tion, i. 257; BuperlQduoed by doniestl- 
cation, i. 262 ; supposed Increase of fe- 
male birtJia by, L 293; in the stickleback, 
u. 2 . 

POLTGENISTH. I. 22fl. 

Polynesia, prevalence of infUntleido in, il. 
347. 

Pur,TNESiANB, aversion of to hairs on the 
face, ti, 832 ; wide geographical rtingo of 
k 308; difference of stature among the, k 
IKI; croftHcs of 1. 217; variiibility of i, 
217; heterogeneity of the, k 2^12. 
Poft//>I^Hr(fn^ display of plumage by the 
inakii, 11.86; nuuiher of HiviirH in, IL 43; 

gradation of chaructore in, IL 131 ; female 
of Ik 185. -T T 

Ppii/piet^iroji trhifijpiiJt, li. fifl, 132, 1.33. 
Pidyplecirofi ii. 132, 133, 

Polypl^troii ii. 133, 134. 

Polypl^ron il. 132, l;^, 

Polytaja, i. 815. 

Pontoporeia I. S19. 

PoECUPUTE, mute, except la the rutting’ 
scasion, il. 261. 

Pores, excretory, mimericol relation of to 
the hairs In Bheep, 1* 239, 

Pcfrpitoe^ bright wiorfl of BOEl9ft, I. 313. 
Pt^rktK picta^ dorsal crest and throat- tuft 
of IL 268 ; sexual dllforcDces of color in, 
il. 274, 286. 

Pfirtimif^ ;m5cr, pugnatdty of 1. 323. 
Potamoidt/}eru>s penicMkiitiSj tuska nnd 
fiiclal knobs of the, iJ. 2T>4, 

PoFcaiap, O., on the ratio of ioRtinct and 
intoliigeDC^ L. 86; on the InstincLB of 
ants, k 189; on the cavcB of Abou-Slm’ 
1>ef i. 209 ; on tlio inmiublty of negroes 
from yellow fever, 1 2M4. 

Pouter pigeon, hite dovdcpiucnt of tho 
largt^ crop in, 1. 284, 

Power, Dr., on the different colors of the 
sexes in a specLoa of SquUiOy i. 826, 
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PtvTinns Mr,» nn ttie habits of the chaffinch 
in Corfh, i. 29^ 

PREftMiNFNCE of mail, h 131. 

PREEKUKHCE for molcs by fenmlft birds, tl. 
108, 117 ; shown by manmials, In pair- 
inp, ii. 256. 

Phehkn'Silk nrpnns, 1. 248* 
iV(W/Ww flphttnp of tho mule, 11, 

809. 

Preteb^ Th*,, on Bnpernumemry mammsG 
In women, 1. 120. 

pRiOiiARH, on the differcnco of fltjitiire 
nmonp the Polyiicstiin&, 1. llfl; on tbu 
coDnection bptw’onn the broad th of the 
skull in the Monpolians ami tho perfec- 
tion of their sc^nees, L 114 ; on the tia^ 

f jwlty of IlHtiali nkuUa of different 
149 ; on the thittenwl heada of the 
Colombian savapes, if* Jki4 ; on Siamese 
notlona of beauty, li. 329 ; on the tieard- 
lesanesa of the Siamese, U, 382 ; on the 
deformation of tho head amonp Ameri- 
can tribes and the natives of Arukbuu, ii. 
835. 

Pbimart sexual organs, i. 246, 

Primates, i* 183; sexual tUfferencea of 
color in, ii. 27T. 

Peimooenituee, evils of i, 168. 

relation biitween numbcT and 
size of seeds in, 1. 3IJ9. 
pRit>NTD js, diffeivoci; of the sexes in color, 
f a.'jfl. 

I*r(H.*tofretiiA IL, 24, 85. 

fenwis, sexual dllferenee in 
the color of ii* 85* 

Profligacy, i. 166* 
pROGENiTORfi, cacly^ of man, I. 198. 
Progress, not tho normal rule in human 
society, L 160; elements of i. 176* 
IhtosG-HOEN, Jmrufi of i. 2Sl>. 
l*ROPoaTiosi^ dbleremio Of in distinct 
rat^ea, i. 2^^a, 

Protective coloring in butterflies, i. 392; 
in lixanK il* 8,5; in birds, ii. ISS^ in 
mam mala, ii* 283, 284. 

Peoteotive nature of the dull coloring of 
female Lepidoptera, i, 390, 392, 401* 
Protective rescmblanoes hi fishes, h. 18. 
Protozoa, ahsence of secondaiy sexual 
characters In, 1, 312. 

Peunee-Uet^ on the occurrence of the 
supm-condvloid foramen in the humerus 
of man, i. 5$; on the color of negro in- 
fanta, il, 808* 

PHCSfiiA, numerical proportion of male and 
female births in, L. 292. 

P»ociu^ proiwrtions of the sexes in, i. 
306. 

Ptaemigam, tnonogamouA. 1. 261 ; fiiitiinier 
and winter plumap'e of the, li. T8, 79; 
nuptial asscinblapeB of il, 97 ; tripio 
moult of the, ii. 178; pmtcctivo colom- 
tion of U* 189. 

Puff- BIRDS, colors and nldlfication of the, 
ii*l(13* 

Pugnacity of fine-plumagcd male birds, 
ii. 89. 

Pumas, stripes of young, il. 175. 



Ptfitea learning Irom eats to clt^n their 
foce.R, i, 43* 

i^f/rviono/ifs h^norrTi^fi*, piiinuicity of 
the male, iL 39; dIspEay of under-taU 
coverts by the male* ii. 91. 

pt/funffa m(im^ male aiding In incul>a- 
tloh* ii. 159. 

difTorence of the sexes in color, 

1. 356* 

Q. 

Quadrumana, hands of, 1, 184; dlffcrencefl 
between man and the, i. 163; dependence 
of, on cUinate, i. 210; sexual dilTcrentx'S 
of coior In, ii, 276; omainentd charac- 
ters of, ii, 25K ; analogy Of sexual differ- 
ences of with those of man, il* 80fl ; fight- 
ing of males for the females, ii. 3f*9 ; mo- 
Tiogamcma habits of II. 345 ; beards of the, 
il 361. 

Qualm, E., on the variation of the musdon 
111 man, i* 105. 

QuATREFAGFft, A. dc* on the occmrcncc of 
ft rudimentary tail in man, L 28; on the 
moral sense as a dlstlnelion between 
man and animaK i, 67 ; on variabilit 3 % i. 
108; on the fertility of AustralLin women 
w ith white men, i. 213 ; on the Paulistas 
of Brazil, 1. 216; on the evolution of the 
breeds of cattle, 1. 222 ; on the Jcwk^, i. 
5K18 ; on the liability of negroes to tropi- 
cal fevers after residence in a cold cli- 
mate, i. 234 ; on the difference between 
field- and house-slaves, 1. 237 ; on the In- 
fluence of ellraato on wlc>r, I, 237 ; on the 
Ainos^ ii* 306; on tho women of Ifau 
Olultano* ii, 341, 

Quechua Indiiinfi. i. 114 ; local variation of 
color in the, i, 237 ; no gray hair among 
the, ii. S20 ; halrles^ness of the^ IL 307 ; 
long hair of the, ii. 331 . 

iFCwfcl, ii, 109, 

of the sexes 

of in Florida and Honduras, i. 298, 



R, 

Eauhit, white tail of the, ii. 284. 

Eabbitb, danger- signals of 1. 71 ; domestic 
elongation of the skull In, i. 142; modlfi- 
catioo of tho skull In, by tho lopping of 
tho car, i. 142; numerical proportion of 
tho sexes in, i* 295. 

Paces, distinctlvfl characters of 1 20S; or 
sr*eciea of man, 1. 2ld; crossed, fertility 
or sterili^'' of 1. 212 ; of man. variability 
of the, i. 217 ; of man, resemblance of* Id 
mental characters, i, 238 ; fortnatiod of t. 
225; of man, extinction of i, 226; effects 
of tno crossing of i. 231 ; of man, forma- 
tion Of the, L 281 ; of man, children of 
tho, 11. 803; Ixmirllessi, aversion of tl 
hairs on the fhee, it* 338. 

ItAFFLEfl, Bir S., on the Banteng, 11. 276* 

Eawa, use of I. 132, 225 . 

Kage, manifested by animals, I. 89* 
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Ptitfi htifh, tflotb oC IS. ft. 
iitUii ftimalc! on the back, 

IL 3 ; si'XuaL dUTercMico In thu tiintli of 
iL fi. 

maeiihifiiy tooth of, IS. ft. 

Kaiia spur-wtii^'ed. IL 44 , 

Ham, mo<lo of the, ii S3S: Afrl- 

eaiu Jiiano of an, U. i71 ; fiit-tuikd, ii* 271. 
I^AMI:s^s n,, 1. 2l>9, 

Hamjiat,, Mr., on the AnstnvUan Musk- 
dui'k„ W. Sill;, on the Uej^eiit-bird, ih lOS; 
on the lueubation of Menura kuperha. 

liitna nAcidenta^ Tocal saca of; ii. 26* 

Uat, eommod, gi^ncml disi>tr9ioii of a 
CDiiMstucnco of aujHirior oonnins,. L 4EI ; 
SLipolantation of the native^ in Kew 
Zc-aUnd, bv tlic European rat i. 251 ^ 
eommon. Raid to be polvgumouR, 1, 2oS); 
nnmeiiuil proportion of the Bcxea in, i. 
296. 

Hats, enticed by ORsential oila, li, 267 . 
Hationalitt of birds, il. 104 . 
Kaitlesxake&, dHTorenco of the sexes in 
tht\ 11 . 23 ; fwild to use their rattles as a 
RfiKiial call, il. 2 S. 

Havev, vocal organa of the, it, 52 ; stealing 
bright DbSeeta, M. lOT \ piu^h of tho Feroe 
Islands, ii* 121. 

Hays, prebensilo organs of male. 11* 1* 
Hazor-bill, young of the, ii. 203. 

He ade, TlV'inwood* on the Ouluea sheep* i. 
230^ non-lie velopincnt of horns in cas- 
trated male Guinea-sheep, il. 236; on tho 
oocurpcnc© of ^ mano in an A frican tacn, 
IL 271 ; on the negroes' appreciation of 
tho beauty of tlieir women, IL 323; on 
the admiration of negroos for a bSaefc 
skin, il. 330 ; on the idea of beauty 
among negroes, li, 3r'J4; on tho Joltofs, 
ii341; on the marriage “Cnutoms of tho 
degToeH, ii. 83 T- 
H EASON, in animals, 1. 45. 

Hkimjtabt, American. brctxUng in iinmcv- 
turu plumage* ii. 205. 

Kri^stabts, new mates found by, IL 101. 
HEUL'yiP.K, stKdulation of, i* J^4^L 
Heeu-huntino, head 'feathers of the male, 
li 91 ; attacked by a bullHiich, IL 106* 
Hbbpr, dshes frequenting, ii. 1”. 
KRf;ENEaATioN, i»artial, of lost parts In 
man, i* 13. 

EBijB>rT-BlB 1 >, IL 103. 

Hbinpbbk, antlerR ot with numerous 

{ >ointR, ii. 241 ; sexual preferences shown 
>v, Il 260; horns of too, 1. 279; winter 
ctiange of the, il* 234 ; battles of! li- 229 ; 
homa of the females, II. 232. 
HELATiONRttiB, terms of 11. 3^14. 

Heligion, defleionejr ot among certain 
races, L 62; psychical element^ of, I 65. 
Hkmuusb, L 87; dedclency amoBg sav- 
ages* L 153. 

Hknookb, on thfl diaeaaesof O^^mAzfirtr^ 
I 11 ; on mutemal airectlon in & I. 

S9 ; revenge taken by monkeys, L &9 ; on 
the reas<uiLiig powers of Auierfcon mon- 
keys, L 45; on tho nsc of ^stones bymon^ 



keys for cracking hard niitsv L 49; on 
the sounds uttered by Cs/yfia ilftfrcr, i. 
52 ; on the aignabcHea of monkeys, 1. 55 ; 
on the diversity of the mental fhcultiea 
of monkeys, i. 106; oa the Payagtins In- 
diana, i. 112; on tho infeirlority of Eum- 
pcans to ajiyngcs in thdr fienRes, i. 114; 
on tho polygamous habits of J/ytwfiyf 
c<trai/ti^ I 2i>3 ; on tho voice of the howl- 
ing monkeys, li* 2(14; on tho odor of 
Cem^m ^ampesiriA, IL 266 ; on the hearfls 
of MpcAisk mrapa and Sit- 

263; on the colors of Fdls 
miti/t, ii. 274; on the colom of Oer-vttk 
paht^muSy iL 276 ; on sexual differences 
of color in il 277 ; on the color 

of the infant Guaranya, U. 30^; on tho 
early maturity of the female of 
*450 li. 903; on the beartls of tJio 
O unmuys, 11. 307 ; on tho omotioinil notta 
employed by monkeys, il. 320; on Amcrl- 
CEUi polygaiuoua monkeys, ii, 34ft. 

HErRESESTATivE species, of buds, il 162 , 
1S3. 

Kepboducttos, unity of phenomena of, 
throughout the uiaiiuuiiJia, i* 13 ; period 
cC in birds, ii, ^l5. 

li>3PEODUOTiVE Bysffirn, mdiuientiiry 
structures in the, i. 29: aeceasoiy' parts 
o1;L199. 

Reitiles, 11. 26. 

Reptiles nud birds, alliance ol L 204. 

Heseiib LANCER small, between man and 
the apc«, I IM* 

Ketbietees^ exercise of reasoning faculties 
by, i. 46* 

Retenqe, moaifestod by animals, I 39. 

Kevrrsiox, 1. Ill; perhiyjs Gie cause of 
some bad dispositions, 1. 166, 

differenee of color in tlie sexos 
of a Bpecics 1* 356* 

J^amp/uiAt09 il 21 T* 

KniNooEEOS, nakedness oi; I 143; horna 
of ii. 236; horns of, used defensiv cly, 11 
251 ; attacking white or gray hordes, iL 
2S1, 

Jih}/nc/ta{;ty sexes and young ol^ i£, 193. 

Hhj/njcham Amtrali^ty U. 193. 

FftffTtc/nefi Jienga^efvm, li* 193* 

lihyticA^iEa capeiiAiSy ii. l93. 

HnYTini, perception of, by nnimals, IL 31 T. 

Hichaed, M,, on rudlniontary muscles in 

man, 1 19. 

EioHAungoM', Plr J*, on tho pairing of 
Tetrao uTfibi^KuA, ii. 46 ; on Teti-ti& urtf- 
II. 56; on tho drumming of 
grouso, ii* 60; on tho clanccs of Teirao 
pkftAittn^lwi, ii. 66; on assembLigea of 
grouse, 11. 97; on tho battles of male 
deer, 11. on tho reindeer, il. 233 ; on 
tho horns of the musk-o*^ IL 236; on 
EinUcrs of the reindeer, with nuinqrous 
[loliits, 11. 241; on the iiuajso, ii. 247. 

HlClT.^&lJso^, ou the Scotch doer-houud, II. 
2T)0. 

llicjiTER, Jean Paul ™ Imsigination, 1. 41. 

Hibokl, on prolllgnto female pigeons, !1 
I14. 
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Einq-ouzel* color* and nldlflcatlon of the, 
ii. 162. 

ErPA, on tho difficulty of difltln- 

^rulftUlnif the rucca of the Chinc&c, i. 20^ 

liiVAiRY, in eiu^ngi between mal^ birds, 
ill 50d 

Eiter-hoo, African, tushs imd knobs of 
the, LI. 254. 

IlivTsaft, analogy ofl to Islands, i. 106. 

Roach, brightiiess of jnalo du^g breedings- 
season, ii* 13- 

Robuf.rt, of strangers, considered honor- 
able, 1. 90. 

Eobertsox, Mr^ remarks on the doTclop- 
ment of the liorns in the roebuck and 
red-deer, 1 . 2T9, 

Robin, pi^^noeity of the male, ti. SS; aii* 
tumn *{>ng of the, ii, 5t ; female, sLngin|^ 
of the, ii. 51 ; attack itig- other binle with 
r<’d in their plumose, il. 106; young of 
tlie, ii* 199* 

Robinet, on tho difference of size of tlie 
mule and female cocoons of the silk'* 
moth, 1 835. 

Rodents, uterus In the, 1. 113; absence of 
secondary sexual characters in, i. 250; 
sexual differences In the colors o^ li, 272, 

Roe, winter change of the, 11. 2S4. 

Rolle, F., on the origin of man, i, 4; on a 
change in Oeruum ihmilies settled in 
Georgia, 1. 28T, 

Roller, LL 58. 

Romans, ancient, gladiatorial exhibitions of 
the, 1. 97, 

Rooi^ voice of the, ii. CiS* 

R5SSLER, Dr,, on tho resemblance of the 
lower Burfaco of buttcillies to the bark of 
trees, i. 8S0. 

Rostkitm, sexual difference In the length 
in some weevils, L 24T. 

Rudimentary organs, i, 17 ; origin ofj i* 
81« 

Rudiments, presenco in langnagcs, L 
5lS* 

RuDot.rin, on the want of csomiection be- 
tween climato and the color of the skin, 
im 

Ru»t, supposed to bo polygamous, 1. 261 ; 
proportion of tho Bexes in the, 1. 297; 
pugnacity of tho, ii, 39, 44: doublo 
moult in, il. 78, 80; duration of daDcos of, 
ii. 06 ; attraction of tho, to bright objects, 
ii. 107* 

Ruminants, male, di&appeatance of canine 
teeth in, i* 139 ; U. 811 ; generally polyg- 
amoiis, i. 2.'»8; analogy of Ijamcllicbrn 
beetles to, 1 . 862; suborbltal pits oC ii* 
267; sextioi differences of color iiu ih 
274. 

crocea. display of plumage by 
the male, ii* 88. 

ROppell, on cantno teeth in deer and an- 
telopes, li. 246. 

Russia, numerical proportion of male and 
female births In, 1. 291* 

JiuticiUuy il, 172* 

RfiTiMEYKH, Rrof., on the sexual diffcrcncea 
of monkeys, ih 80S. 



Rutlandsutre, numerical proportion of 
male and female births in, 1. 291. 



Sachs, Prof, on the bebarior of the male 
and female elements in fertilization, ), 
265. 

Sacrieicea HuTTian, !* 175, 

Saoittal crest in male apes and Ainstra- 
Uans, 11. 864* 

Sahara, birds of the, !I. 164; animal io- 
hablUnte of the, U. 214. 

Sailors, growth oi, delayed by condltiona 
of life, i. 110; long-signteti, i* 118. 

Sailors and soldier^ differenoo in the pro- 
portlona o^ L 112. 

Bt, John, Mr., on the attachment of mated 
birds, il. 164* 

St* Kllda, beards of the Inhabitants of, II, 
806* 

Salmo cr/ocr, and R umhJa^ coloring of tho 
male, during the breeding-season, ii. 14. 
jSalmo Itfc^odan^ il, 4, 

Solmo iL 4, 

Salmon, leaiung out of fresh water, i. 80 ; 
male, ready to breed before tho female, 
i. 2.52 ; proportion of tho eexes in, 1. 299 ; 
male, pugnacity of the, ii. 8 ; male, char- 
acters of during tho breeding-Bcason, il. 

8, 14; spawnings of the, it. IS; breeding 
of immature male, II. 206, 

Salttn^ 0-, on tho Humming-birds, !, 286; 
il. 161 ; on tho numorical proportion of 
the aexes in llumming-bims, L 298, ii. 
212; on Ofi-am<]^petes and ii. 

61 ; on Sel€(^phorus plat^c^rcm, IL 63 ; 
on Pipra dMtei&sa^ iL 68 ; on 
rAyncAitsi, IL 76. 

Baxoa Islands, beardless ness of th o nativea 
of ii. 30T, 383. 

SAND^EIPPEtt, I, 333* 

Sandwich Islaiids, variation in tho skulls 
Of the natives of the, i. 165; .superiority 
of the nobles in the, ii. 346. 

Sanhwich Islandera, iloa of L 211* 

San Giullano^ women of ii. 341* 
fiANTALt, recent rapid Incrtviwo of the, i, 
12S; Mr. Hunter on the, L 283. 

characters of tho males of i* 

iSarkidiomde mf.ktnonotus^ characters of « 
the young, it 177* 

Bars, on Pont<>pf>rei<t !. 319. 

Satunii^ Cfjrjn'ni, attraction of males by 
the female, 1. 868* 

Batumia /o, dlfferenoo of coloration In tho 
sexes of i, 3S5, 

Batumiidee^ coloration of the, i* SS8, 3S5. 
Sataoe, Dr*t nu the fighting of the male 
gorilljis, ii* 309 ; on the habits of the go- 
rilla, ii* 346. 

Savaok and WjTTian, on the polvgamoii* 
habits of the gorill:i, 1. 258* 

SAVAOEa, imitative Cicultioa of 1. 55, 155; 
caiiiik's of low monility of i.tl8; milfi^rm 
ity of, exaggoratod, 1. lot; loiig-sightod. 
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L 113; rate of tncroMO ftm&nfr, tiennny 
amnIL i lTT; »t«nHon of tho prvlietiHtlo 
powci* of tho feet bv, i. 136; tribos of 
aupplantln;; OQ<9 another, i. 1K4; luaproTo- 
meutA in the gHa nmouf', 1. ITS; aKs of 
i, 2*iJS; fotidneas of for roiiffJi tmiflic, iL 
64; atteulion paid by^ to i>t?rsonal np- 
penmoce, ii. S22; rehtloii of the eexoA 
amoni?, U. 34T. 

^AW-rLT, pugnacity of a itialo, 1, S53. 
BAir-ruEa^ proportioDS of the sexes In, h 
8llS. 

jittopicefa rttbicofa^ youn|? of, IL 210. 

Boali», oioUon of the, i. 20. 

£k■^:^^-CLA^rps in annko!;, ii. 
BeiiAAmLAtrsKS, I’nof., on tlie dorelop- 
meiit of the ixjstcrior niolarfl in dtfteioiit 
races of man, 1. 26 ; on the jaw from La 
Nantette, i. 122; on the correlation be* 
tween muscularity and prominent snpra- 
orbital ildgea^ 1 126; on the mastoid pno- 
ceases of uian^ i. ISS; on modificatious 
of Iho cranial bonea, h 141 ; on htiman 
sooriflees, L. 175; on the probable speedy 
extermination of the anthropomorphous 
am^s, 1. 193; on the Ancient inhabitants 
of Europe, 1. 22S; on the effects of use 
und disuse of parte, i. 238; on the super- 
ciliary' ridge in man, ii. 301 ; on the 
aence of rooe'difforcuces in tho inihot 
AkuU in man, ii. 303; on uglinesa, 3S7. 
ScEAUU, H., on tho elytra of and 

/fffdroporu*^ t. 333^ 

ScHELTEB, on dragoii-flioR, h SJ52, 

SemoDTE, on tho stridulation of Ifeiero- 
cerwA, i. 

ScjU-EOEi., F, YOTi^ on the complexity of 
tho hmguagos of uad\'illze<i peoples, i. 
5&I 

ScHLfiotti^ Prof, on Tanyaiptfra^ ii, 182. 
&CULE 1 CUKIL, Prof., on the origin of Jitn- 
guage, 1. 54. 

Bculeipen, Prof, on the rattlesnake, ii. E.S. 
Bcuombubok, Sir R,, on the pugnacity of 
the male mnsk-duck of Guiana, ii. 40; 
on tho eourtahip of Jiupicof^ ervescA U. 
33. 

ficjiooLCC AFT* on the difficulty of £iaL- 
ioniog stone Implements, i. 183* 

Sclater, F. L*, 00 modlded secondary 
wing-feathers in the males of Ptpra^ ii* 
62; on elongated feathers in night-jarH, ii, 
63 ; on the speeles of Chati^norhyncA tis^ 
il. 76; on too plumago of I*ele<^nu« 
on^r-oiatUAf Ji. 32; on the plain tain - 
eaters, ii. 169 ; on the sexes dtid young 
of Tadoma Tari^gain^ ii. 197; on tho 
colors of Lemur macuco^ ii* 277 ; on tho 
Atii|ies in assca, ii* 291. 

Bcol£cu>a. absence of secondaty sexun! 
characters In, L 812. 

Siiolopasa frtnutit^ tail* feathers of li, 61. 
iScolopax gatlinago^ drumming of^ ii. 60* 
ScolupaX‘ t/tfcenala, tail-feathers of* ii. 61. 
tkokfpaa^ Tntijor^ aagemblioa of, ii, 2T* 

sound produced by+ ii* 

Si^ytuiy Gtriduktlon of| L 36& 



ScoTEA-DITCiC, black, ECYUal diflerenco ini 
coloration of the, iL 210; bright beak of 
male, ii. 217* 

Scttt, d.j on the color of the beard tn man, 
II* 8b4. 

ScROi% on tho pugnacity of the male sahn- 
on, il. 3 ; on the battles of stags, il. 229, 
ScutmER, a. TI-, imitation of the stridu- 
latlon of the Orthoptera* i, 343 ; on tho 
etHdulation of tho Aeridiidfr, 1. B46 ; on 
a Tiov’cnlan Insect, L 349 ; on atriduJation, 
li. 315* 

&cTrxPTtrRK, expression of the ideal of b«iu- 
by, U. 333* 

Be A- ANEMONES, bright colors oi; 1. 313. 
aEA*UEAft, polygamous, 1. 260. 
Sea-euepua-St, male, structure ofibe nose 
of the, ii. 264 ; polygamous, i. 260. 
Bea-lion, nolygaiaous^ i 260. 

Seal, bladder-noBo, ii, 265. 

Beals, thdr sentinels genoralty females, i* 
i 1 ; ovldeiiee furnished by, on dOAHiflea- 
taon, i. 1S3; sexual differences in the nol- 
oration of; il. 273; appreciation of music 
b^, ii. 817; battles of mala, ii. 229; ta- 
nine teeth of male, ii. 230 ; polygamous 
habits of; i. 260 ; ixiLring o£ ii. 257 : sex- 
ual peculiariticB oL U. 264. 

Bea-scorfion* sexual differences in, II. 9. 
Season, changes of color in birila, in ae- 
cortlance i^lth the, Ii. 7T; chiinges of plu- 
^ mage of birds in relation to, ii. 172* 
Seasons^ lohinitanco at corresponding, 1, 
273. 

Behttcani* li. 324. 

Bebriojit Bantam* I. 2S5. 

Bbcondaet sexual characters. 1. 24T > ; reta-' 
tions of polyinamy to, 1. 257 ; gmdatinn 
of, in birds, u. 129 ; transtuitted through 
both sexes, L 270* 

SEEHTiWiCK, W*, on hftrcdltaiy tendency to 
produce t^nns, I* 128. 

Bekmann, lir., on the different Appreciation 
of mu.sic by different peoples, 11. 31S ; on 
the effects of music, ii. 320. 

plaipcercuet, aciftninato first 
primary of the maJa, if. 62. 

Selbt, P* J., on the habits of tho black 
and rotl grouse, L 260. 

Belectiox, dotible, I. 26T* 

ELECTION of male bv female bh-da, ii. 95, 
lit. 

8electton* methodical, of Frussiau grena- 
diers, i IC^. 

SELEC'noN* Gexual, influence of, on the col- 
oring of Lepidoptcra, L 390 ; explanation 
of i. 248, 252, 262. 

Selection^ sexual and natumi contrasted* 
1. 270. 

Self-co.mmanu, bahit oi; iuheiited^ 1. 88; 

estimation of, i* 91* 

BELF-coNficioyaNESs, I. 60. 
SELF-PCEfiEitTATiON* instinct of. L 85. 
Beij’-baobitjce, by savages, L 34; cstlui^ 
tluu of i. 91. 

Bemilunar fold, I. 23. 

i, iSO; long hair on thf 
beudA of apedea of, 1* 184, 11. 363, 
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SemnopithtcmchryAom^Ja^ sexual dlfTor- 
Qiices of eo5or In, ii. 2TT. 

Semnopith^cus cornnUi«^ ornamental hair 
on the head of^ ii+ SRil, 

Seninopith^us frontal^ beaid, etc^, of^ 
il 294. 

Semn/)frith^cns nose of^ i. "iS^. 

iSemnojAtfiecus nettuxuSy coloring il* 
29 &. 

SemnopiiIi€Xi(S ornamental 

hair on the head nt, 11. 291. 

Senspk, inferiority of l^uropenns to saTagea 
in the, 1, 114. 

SE^rTI^E^a, 1. 71, T9* 

fiEBPRST^ instinctively dreaded by ajKia 
and monkeys, L tJG, 41* 

SiTrnnm^ hermanhrodittsm in, i. 200* 

Skx, Inheritance llmiteid by, i* 37J1. 

SBxRJi, relative proportions of in man, i* 
291, ii. soft? probable relation of the, in 
primeval man, IL S4G. 

Sexual characters, secondary, 1. 245; rela- 
tions of polygamy to, i, 2.59; traiismittctl 
through iKJth sexes, i. 2T0 ; graxlatioa o^ 
In birds, ii* 129* 

0EXUAL and naturai selection, contra Bted, 
1. 2 {j9- 

0EX(TAL characters, effects of the loss of^ i. 

27.5 ; limitation ot, 1. 2T5. 

Sexual differenccB In man, 1 14, 

Sexual selection, explanation of, 1. 24^^ 
252, 2d2 ; influence of, on the coloring of 
Lcpidi>ptera^ 1. 390 [ action oj; in man- 
kind, ii, 352. 

Sexual similarity, L 26S. 

Hiiarkb, preheusUe organs of mala, 11. 1. 
SiiABrE, It. B., on Tant/»ipterii Ayfcffi, 11. 
1ST; on Cerifie^ U. 165; on the young 
male of Z>ac€fo h- ISO. 

SiiAft% Mr.^ on the pugnacity of the male 
salmon* li. 3* 

8 HAW, Jt on the de<soratlons of birds, 
U. 63. 

Sheep, danger-signals oth74; sexual dif- 
ferences io the honifl of, 1. 274; horns of, 
i. 280; 11. 21^, 247; dcmiestlc, sexual dif- 
rcreucea ot late devebped, 1. 2&3; nu- 
merirnl proportion of the sexes in, i. 295; 
mtxle of flglitlng of ii* 233 ; arched fort- 
heads of some, li. 271. 

Biikk!% hieiino, leas of boras in females oi^ 
L 275; horns of* L2S0. 

Shrlijs, difference in form of in male and 
female Gostenrpoda, 1* 315 ; beautiful 
cobrs and shapes oC i. 316. 
BtiiELD’DEAKE, pairing with a common 
duck, 11. HJy ; Kew Zeakmd, sexes and 
young of ii. 197. 

Buootkb, J., on the KafFh^fl, 11. 331 ; on the 
inanlage-customsof the Kaffres, II. 357- 
BuREW-siiCTi, odor o£ ii* 2C0, 

Burikk, Drohgo, il. 171. 

Burikrs, charucters of young, li. 177. 
fiiiucKARU* W* K.* on sexual diffcronocs la 
the wings of llyuuaioptera, L 334. 
Bhyness of adorntNi mule Innifi, li. 93. 
Si<i{tonim}iy proportions of the sexes In, 1* 
395 ; dimorphism in moles of, 1. 303. 



Biaht, proportion of male and female birtha 
in, i* 293, 

Biahese; general beardlcssness of the, it 
3()6 ; notions of bt^auty of the, il. 329 ; 
hairy family of il. 301* 

fiiEBOLu* C. T., von, on the auditory ap 
paratus of the atridulant ortboptera* t 
fM3, 

SitSHT* inheritance of long and short, L 114. 

0IUWAL-CRTEJS of monkcys, I, 55. 

Bile-moth, difference of size of the male 
and female cocoons of the, i. 336; pairing 
of tlie* i. 8S8; male, fertilising two or 
three femaks, 1. 393; proportion of the 
Bt^xes to, i. 300, 302 ; Ailantus, I*rof* Ca- 
Dcstrinl, on the destruction of its brviO 
by wasps, i* 302. 

S[MiAn*is, i. 187; their origin and dbiBlons, 
i. 204. 

Bimjlabitt, sexual, 1. 200. 

BiNOiKO of the Cieadaa and Fulgoridse. i 
851 ; of tree-frogs* iL 25; of Unis, object 
of the, ii. 50* 

B [BENIA, nakedness o^ L 142. 

JuveTt4^us, i* 354, 

Hiiiicid*e. dittbrenco of the sexes in, 1. 354. 

Bisein, il. 81; pairing with a eanaty, ii* 

no. 

throat-poudi of tho males o4 H 

31, 3.5. 

Size, relative, of the sexes of insects, 1. 335. 

Be IN, movement of the* t. 19; nakiHlDcss 

of, Id man, i. 142; color of tho, i. 232. 

Be IN and liair, correlation of color of* i. 
2JW, 

0KULT** variation In man, 1. 104; cubic 
contents of, n« absolute test of intellect, 
I, 140; bTeanderthal, capacity of the, i* 
140; causes of mo<llllcatbn of tho, h 141 ; 
difference ot in form and capacity, m dif- 
ferent races of men, i* 208 ; variability of 
the shape of the, i. 213; differenoea of tn 
the sexes In mao. ii. 302; artlhdal modi- 
hcatlona of the shape ot it 324. 

0KUSK* odor emitted by the, ii. 205* 

Slavehv* prevafcsnoa of* L90; of vrometi, 

SLAVsa, difference betw een those of Add 
and house, i. 237. 

Smell* sense o^ in man and anlmalss i- 28. 

Smitil, Adam* on the basLs of sympathy, 
i. 78. 

Smith, Sir A., on the recogultton of women 
by male OptwcepMlU, i* 13; on an In- 
stance of memory in a baboon, L 4J1; on 
the retention of their cokir by the Dutch 
in South Africa, i. 233 ; on the polygamy 
of the South African antobpt's, i* 258; 
on the proportion of the seies in Kidtm 
€lUp»iprytitmiSy i. 296; on 
eapeV'Sis^ il. 28; on South African nznrds, 
il. 35; on Jlghling gnoft* lJU 229; on tho 
homia of rhiuooeroses, ii. 237 ; on the 
lighting of lions, il. 254; on the colors of 
the Cape Eland, ii. 274 ; un tlie colors of 
the gnu, ii. 276; on Hottentot nottons of 
iK^autv, it 329. 

SsurjtH* E., ou tho Cynipidie and Twithredl 
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!. dh the Rixe of the 

Hexes of Aculeato ll^vTneaoijtera, i SSi ; 
on the dUTercnre t>elv?eoo tho sexes of 
ants and bees. i. on the stridulatlon 
of TVw L 3(ifl ; on the strid- 

uhition of ^^^eudae^ri^ L 

3ST1* 

SmyntAwms conrhhfp of, I. 333. 

Bn ARKS. Rexnsl dllTereiieea of ii, tuiiJu,, 
ardenc 3 ^ of, H. 25t* 

“?NARL 1 NQ Uirttt’LfeSk,’'’ L 122, 

Smi-e. dniminlng of tlie. ii. GO: coloration 
ofthe. iL 21G. 

Sniff, ikalntetL sexes nnd youne of ii. 
19S. 

Snipe, soli buy, Bssemblles of il, !)7. 

Sniffj?, arrival of male tK^fow llio female, 
1. 2f>l ; pugnacity of male, ii. 41 ; double 
n^oulL in, ii, *7. 

Bnow“Goo 6E, wblteneaaof the, li. 21 S. 

& 0 CIAI 1 anImalH, nffcctloii of ftir tsaeh other, 
i 78 ; defence of by tho maliis, I. 7t». 

SooiAKiLriT, the sense of duty connected 
■with, h 68; impnlao to, in animals, i. 7fl, 
77 ; manifestations of in tnan, L 31 : in' 
atiziet of in iMiimals, i. 82, 88. 

SocTALiTT, probable, of primeml men, I. 
140 ; influence of on the development of 
the intoUectual lUcultics, L 154 ; ori^dn of 
in man, i. 155. 

BonniESS, Am erican meas'Urements of i. 

loa, 

Boldiers and sailors, difference in the pro-^ 
portions of i, 1 lU. 

tSidenostoma^ bright colors and marsupial 
sack of the females of ii. 21. 

Song of male bh*d.B appreciated by their 
females, 1. G1 ; want of in bdlHant* 
plumaged birds, ii. 90 ; of birds, IL l^tk. 

*S*^Fcr, odor of ii. 2GG. 

Bocnds adndred alike by man and ani- 
mals, i. 62; produced W flahes, h. 22; 
produced by male fh>gs and toads, li. 25; 
loatrumeDtally produot-d by birds, ii. Gl, 
ti 

Bpaw, decadence of i. 171. 

iSjHjrtuffrus tfmfirfiffduhcH^ difference of 
color in the sexes of, i. 323. 

Bpabbow, puguflcity of the male, 3i. 88; 
acquisition of the IJnnet's song by a, il. 
52 ; coloration of the, ii. IbO ; Immature 
plumage of the, ii. 180. 

8pafpow» whito-crowped, young of the, 
ii. 203. 

Bparbows, house- and tree-, il. 1G2. 

Bpa BROWS, new mates found by, il. 101- 

Sf ARROWS, Bcxea nnd young of U. 203; 
learning to sing, il. 319. 

fipathura i^ncfer^oodl, li, 74. 

Bp AWNING of flfihea, li. 15, 18. 

Bfeah, origin of the, L. 225. 

fipisoiEB^ canh-s of the advancement of L 
165; distincUvo characters of, i. 2t>6 ; or 
races of man, L 200 ; sti^rili*/ and fertil- 
ity of when crossed, i. 214 ; su.j)[jose«l, 
man. 1 2J8 ; gradation of 1. 218 ; dhli- 
culty of defining, 1. 219; rt.prcjjontattvo, 
of birds, U. 132, 183; of birds, comparU' 



tivo difTerencea between the eexea of dia- 
ttnet, li. 184. 

SPEf’tuE-msiii.nfl, mimicry of leaves by i 
461 . 

Sp&^trum femoratum, dllTercqce of color 
in the Sexes of, I. 850. 

Bpeech, comietitlon between the hrahi and 
the faculty of L 58. 

of the black-cock, ii. 58. 

Spenorr, Herbert, on tlio dawn of intehi- 
gence, 1. SO; on the origin of the 1>elief in 
spiritual agencies, i. 63 ; on tho origin of 
the moral sense, i. &7; on Iho inti o cnee 
of food 00 the size of the jaws, i. 113 ; on 
the ratio between individuation and gene- 
sis, 1. BIG ; on music, U. 326. 

Bpt]Hw-wuiALEH, battles of male, li, 220. 

BpiinvoiUiR, ooluration of the, i. 333. 

H Pill NX, lluuiming-binl, 1. 3ST. 

jSpAitia\ Mr. Hates on the catorr>illar of a, 
i. 402, I ^ 

Spidehs, i, S2T ; male, more active than fa- 
main, 1, 268 ; proportion of the oexoB la, i. 
S06; mnlo, smaU size of i, 323. 

Tmtii/iraati, rejeuted by tur- 
keys, i. 386, 

Si'iNE, alteration of to suit the erect atti- 
tude of man, i. 138. 

BriEire, fondncBS of monkeys for, i 12. 

Bpiuitfal agencicii, belief In, almost uni- 
Tersaf i, 62. 

Spoonbill, il. 57 ; Chinese, change of pin* 
magy in, ii. 17L 

Brora, retained throughout of birds, 

il. 126 ; disappearance of In adult mam- 
mals, iL a®8. 

Speengel, 0. K,, on tho sexuality of plants, 
i. 252. 

BrRiNO'BOfi, horns of thi^ 11. 239. 

Bpeoat, Mr., on the extinction of savages 
in Vanccuivcr Island, i. 23D; on the eradi- 
cation of facial hair by the natives of \'an* 
cuuver Island, 11. 382; tm the eradication 
of the beard by the Indians ofYaneouver 
Island, ii. 353. 

SpiTHfl, occurrence of in female fowls, i, 
271. 275; development of in various spe- 
cies of Hhasianiduh. 1. 281 ; of ilallinuceous 
birds, ii. 41, 43; aevelopuient of in fe- 
male GoUinoceah, il. 155. 

different colors of tlio sexes of a 
species of i. 336. 

BqiriKRELS, Wiles of male, il. 228; Alriran, 
sexual differences in the coloring of ii. 
272 ; blaeh, ii. 280. 

Stag, long hairs of the throat of IL 2.56; 
horns of the, 1. 2701, 273; battles of li. 
220; horns of the, with numerous branch 
cs, li. 241 ; IjcUuw lug of the, 11. 261 ; crest 
of the, ii, 268. 

&TAfl-i3RRTLE, large size of male, i 336: 
weapons of tho male, i- 3G4 ; numerical 
proportion of sexes of f. 365, 

Btaintgn, If. T., on tho numerical propor- 
tion of the iMixes in the smaller luoths, i 
31^2 ; h.abits of 1,'lacAi^a n{fo<^inere<j., i 
SOB ; on the coloration of moths, i, 3i^. 
on the rajcctlon of jneHi/iruM 
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tly by tnrkcvfv I on tho aexes of 
Aff^rofh eae^tit7i(rtiim lK^ i* SSfl. 

Ftallion^ tnone of tlip, 11. 256. 

Stallions, t>vo, atto^klii|!;r a third, h T2; 
flffhtlng^ iL 2^; small cunloo tooth of U. 
246. 

Stanatittrt, Captain, obsen'ations op poll- 
oans, h 74. 

STAriiYLLNU)^ hornlike procosaes In male, 

h m 

STAHFTfllTES, bright OOlorS of 6OD10, L S19. 

Stabk, J>r*i on the deatli-rato in towns and 
rnml districts, 1. 10!J; on tlio innnence of 
marrtaffo on mortality, I, I TO ; oa the high* 
er inortalitv of males in Scotland, i. 202. 

Btaklino, ^mertcuii field, pugnacity of 
male, U. 40, 

Stablino, rt’id-wingod, selection of a mato 
by the feumlo, iL 111. 

SrABLiNoa^ three, frequenting tho same 
nest, L 269, il. 102 ; now mates ibund hVy 
ILlOl, 

Btatuks, Greek, Egyptian, A&B\'rlan, etc« 
contrasted, ti. 33J5. 

Statlbe, depeudonco of, upon local lafiu- 
ences, i. 110. 

ST AODiiroEtt, Dr,, Ms list of Lepidoptera, i, 
8tHj on bret^dlng- Lepidoplera, L 303. 

Btaunton, Bir G., hatred of Indcconcy a 
modem virtue, L 92. 

Steallnq of bright objects by birds, ii, 
107, 

STEBBirre, T. E., on tho nakedness of the 
human body, H. So©, 

Stefnmatopti^ li, 2fiy. 

liitetUfbotUruit pratorunK stridulating or- 
gana oL i. S4A 

SiERiLiTT, general, of sole daughters, i. 1&4 ; 
when crossed, a distlnetivc character of 
Bpcdes, 1. 200V 

Sterna^ seasonal change of plumage In, iL 
2 1 

Stick LE’BACK, polygamous, i. 262 j male, 
courtship of the, 11. 2; male, brillfnnt coL 
oring of. during the breeding-season, iL 
14; ntdllication of the, IL 19. 

Sticks used as Implements and weapons 
by monkeys, i. 50, 

Sting in bee's, i. 246. 

Stokes, Captain, on tho habits of the great 
Bower-bird, IL 66. 

Btoneciiat, young of the, II. 211. 

Stone implemekto, dUlleulty of making, i. 
VM ; DB ttneea of extinct tribes, 1. 225. 

Stones, used by monkeys for breaking 
hard fruits and as mlasUes, 1. 134; piles 
of^ 1. 224. 

Stork, bbek, sexnal dlfiTerenccs in the bron- 
chi of the, ii. 57; red beak of the, ii. 21T. 

Storks, ii. 216, 220; sexuai diderence Im 
Iho color of the eyes of, U. 123. 

Strange, Mr., on the Batin Bower-bUd, ii. 

66 . 

STEETcn, Mr., on the numerteal proportion 

^ in the sexes of ehlckens, i. 296. 

£trep»k eros tudu. horns of ii. 243 : mark- 
ings of ii. 2BT. 

Bthiimjlatign, by males of Theridiim, L 



829; of the Orthoptera and irornoptera 
disensacd, L 349; of beetles, i. 366. 

8tbti*es, retained throughout groujifl of 
birds, il. 125; disappearance of, in adult 
mammals, U. 253. 

IL lOL 

Bthuctuee, existence of unecrvkcDblo 
modifications of i, 14L 

Btbugqle for existence, in man, L 174, 

1*8. 



BTRunrERfl, Dr., on the occurrence of tho 
supra-condvloid foramen la the humerus 
of man, i. 2Y. 

Itidmleiana, pugnadty of tho 
male, ii, 45. 

'Pidgarki^ ii. 101. 

BuiiSrEciES, i. 219, 

BuFrEEisG, in strangers, intHfTerence of 
savages to, I. 90. 

Btncinis, L166; formerly not regarded as a 
Crime, L 90; rarely practised among 
lowest sayagea, L 90. 

BuiPjE, stripes of young, IL 176. 

Bohatba, comprt‘B6ioD of the nose hy tho 
Malays of IL 335. 

StTMNEE, An-hbishop, man alone capable of 
progTCflaiye improyement, i. 4T. 

Bitn-bird 0 , nidification of, ii. 161, 

BnpEHeTTTioNs, i. ITS; preyalence of i. 95. 

SueE|i6TIT10UB customs, 1. 06. 

BtrcRBCrLiAET ridge in man, IL 801, 305. 

JSurEENUMEEABT digits, Dioro flrequent in 
men than la women, I 268; inheritazice 
of i. 276 ; early development of i 282. 

Supra -CON PTLon> foramen in iho early pro- 
genitors of man, i. 198* 

Su&ricioN, pte valence of among animals, 
i. 38. 



SuLivAN, Sir B. on two stallions attack- 
ing a third, iL 230. 

Swallow-tail Butterfly, L 3S1, 
Swallows deserting their young, i. SO, 87* 
Bwan, blac^ red beak of the, u. 217 ; block- 
ne<jk€d, ii. 220; white, young of IL 202 ; 
wild, trachea of the, iL 57* 

Bwanb, ii. 216, 220; young, ii. 199. 
Bm'atsland, Mr., on the arrival of migra- 
tory binds, L 251. 

SwLNuoE, K., on the common rat in For- 
mosa and China, i. 49; on the sounds 
prtwlnccd by the male Hoopoo. iL 6U ; on 
J>ieru7'u^ macroc^rcus and the Spoon- 
bill, ii. 171 ; on tho young oTArdeot^. iu 
182; on the habits of Twmfa*., ii. 19S; on 
the habits of Ji/iynchcea 
193; on Oriolea breeding in immature 
plumage*, li. 205, 206* 

<iiri^apUi<i, young of iL 2t0. 

Si/Ma aiirial love-dance of tlio 

male, h. 65. 

Sympathy, L 162; among anbnala, L 74- ita 
supposed baaia, 5. 78. ^ 

STMPATmi^i, gmdmd widening of 1. 96. 
Syno NAT nous flahos, abdomlnai pouch In 
male, i. 201, 

auHhtA, acuminated prima- 
ries of the male, ii. 62; ear-tnlts of U 
70. ■ 
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x> 

TA«A?rn>.K, oi; i, 24C. 

Tiiiioma sexefl and youiijr o£ 

li, 1»T. ^ ^ 

Ttufoma Tuljvin-ner\ it 109, 

Tahiti AMi, L Itfi: canipnGaalon of the nose 
by the, ii. 335. 

Tail, rudimentary, oceurrenco of In iniiui, 
1. 29 \ convoluted body in the ojctremlty 
of the, i. 29 ; absence ot in man and tlie 
higher ai>es, 1. 145, IBT ; variability of; in 
fijiedcs of Macacm and in baboons. L 
144 ; presence of; In the early nragenitora 
of 19S- U*n^h of;, in pneasimta. ii. 

149, 15 i, 153 ; differonoe of length of the, 
la the two sexes of birds, IJ. 157. 

Tait, Lawsoh, on the effects of natural se- 
lection on ci^tlbccd nations, 1. 102. 
Tanaqer, ecarlotj variation in the male;, li, 
121. 

Tdn^{Tf‘a IL 172; age of mature 

pluuLELge in, ii. 204. 

Tatitiffra ru^a^ IL 121 ; young of; ii. 210. 
absence of mouth in the males of 
some siwcies ot; 1. 24T ; relations of tlia 
sexes in, 1. 807; dimcu^lilc males of a 
s|»ecics of, i. 819. 

Taxkebville, Earl, on the battles of viild- 
bnlls, ii. 229. 

TuripAipiera, races of; dotcrrained from 
adult males, ii. 1S2. 

Tany»iptera »pkfiOy long tall-fbathens ot 
il. 157. 

T^lphrod^r^f^ distortiM^ enlarged left man- 
dible of the male, i. 334. 

Tapib*, longitudinal stripes of young, il. 
1 i d, 23^^ 

Taesi, dilatation of front, In male beetles, 1. 
833. 

Ttir^iuft^ L 199. 

Tasmania, half-castcs hilled by the natives 

o^ I 212. 

Tattooing, 1. 224; universality o^ ii. 323. 
Taste, la tho Quadrumana, li. 2S2. 

Tatior, G., on 1. 29S. 

Tea, fondness of monkeys for, 1. 12, 
Trab-sacs. of Kuminants, ii. 267* 

Teebat, Mr., on changea of plumage in 
spangled Hamburg foi^ls, i. 2i2. 

Teeth, rudimentary incisor, in Kumlnants, 
L 17 ; posterior molar, in man, 1. 25; wis- 
dom, i. 26; diversity of; L 104; caDlue,lq 
the early progenitors of man. 1. 198; ca- 
nine, of male mommala, ii, 230 ; in man, 
reduced by correlation, II. SID; stuiaiiig 
of the, IL 8^ ; front, knocked out or died 
by some savages, il. 824, 

Teoetmeieb, Mr., ou the abundanco of 
male pigeons. 1. 296 ; on the w'attlcs of 
game-cocks, ii 94; on tho courtship of 
fhwrls, IL 112 ; on dyed pigeons, U. 118. 
Tkmbeta, il. 825. 

Tsmpbs, In dogs and horses, Inherited. 1. 

8^. 

Tencu. proportions of the sexes hi the, L 
299, 809; brightness of male, during 
breeding-season, li. 18. 



Tenebeionii>.«, stridubticn of, 1. 307, 

Tennent, Bir J. on the tusks of the 
Ceylon Elephant, il. 237, 247; on the fre- 
quent absence of board in the nati ve a of 
Ceylon, h. 306 ; on the Chinesa opinion of 
the flajicct of the Cingalese, II. 393. 

Tennyson, A., on tho cootrol of thought, 
L 91 . 

Tenth RE mNn).F., proportions of the sexes 
in, i. 305 ; fighting hablta of mate, I. 353 ; 
diflference of tho sexes In, 1. 354, 

TepArfxIomis^ young of! ii. 182. 

Tkbai, L 299. 

Tsr'mifes, habits of; L 353. 

TEBNiii, W'liita il. 213; and black, il. 220. 

Teens, scastmai change of plnmago in, U. 
218 



Tbkbob, common action o^ upon the lower 
animals and man, 1. 33. 

Tesiudif n iffra^ ii. 27. 

Ttirao cupui(t^ battles of II. 4S; sexual 
differenciO In the vocal organs of, M. 58. 

Tetnio pAiintiunellm, dances of; ii.65; du- 
Ritiim of dances of, li. 96. 

Tetmo iL 177, ISG, 

Tefmo 163,177,186; pugnacity 

of the male, ii. 42. 

Titrao jviiring of, il. 46; battles 

of ii. 48 ; dmuimiiig of the male. iL 59. 

Teirao uropfilfoid^^ dances of, iL 96. 

Tuirao ‘urogcUltUit^ pugnacity of tho malo^ 
iL 42. 



Teirao urophtHfifinTijii^ inflation of tho 
lesophngus in the male, il. 55. 

young of, ii. 182. 

Thfi^umalea pieta^ diapLiy of plumage by 
the male, IL S5. 

Thetda^ sexual differenced of coloring in 
Bpeetes of 1. 377. 

Thecla rubt, proteetivo coloring 1. 3S0. 

Theridioii. L 329 ; strididatiou of malc4 
o^i.asi. 

Th-e^ridion lin^turfi^ vai^ability of i. 828. 

Tfiomism oitrem^ and T* Jt<>ricolen^ dif- 
fercuco of color in the sexes o^ L 328. 

Thompson, J. II., ou the battles of e^>ercii- 
■whales, IL 230* 

Thompson, TtV., on tho coloring of the mole 
char duxiug the breM^diDg-season, li. 14 ; 
on tho pugnacity of the moles of GnUi- 
nitia cldoropu^^ il. 39 ; on the finding of 
new mates by magpies, ii. 99 ; on tho 
finding of new maU^ by Pere^lne Ik]- 
GOUiS, il. 190. 

Til OH. AS, processes of, in male beoUefl, i. 
857. 



Thoheli., T., on the proportion of tho 
sexes in spiders, 1. 306, 

TuoKi^tii ACi^ dlffereneo in the teeth of the 
two sexes of the, il. 6. 

Tnocenrs, control of; 1, 97. 

'Thrush, pairing w'lth a biackbii^ il. 109; 

colors and nidllicatlon of thi^ iL 162. 
Thrushes, characters of young, 11. 17T, 
2.5T* 



THua^ hlfl regrets, 1. 91* 

Thumik absonoo of; in AUk& and Upltr 
baU^^ L 135b 
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TmmY, M., on the nTimericftl proportion of 
nialfli iind femalo births (iiuojig tho Jews, 

im. 

ThylaHnv4t, posaesslon of tho marsuplfil 
&ac by the male, i* 19!^. 

THYH.\NrRAi I. 

Tiioa^ dilot<Kl, of the male Orabro cH- 
brariitJi^ 1 . 8 ^ 5 . 

Tidia and femur, proportions ot, In the 
Ay mam Indians., i. 115. 

Tikrra del Fue^fo, m^uriag^^-cll atoms of, ii* 

fm. 

Tioeh, colorfiand marktn/ra of the^ il. 237. 

Tjgkrb, depoimbitioii of districts bVj In In- 
dia, i. 129. 

Tiling etongntuji^ difference of color in tho 
sexea 1. iJ5T. 

Timidity, varLiblllty of^ hi the same spedca, 
i. 89. 

Tinkika, proportion of tho srxos in, i, 80t» 

7¥/>u/<*, of male, i. 8^39. 

Tits, sexual dlfferenco of color in, ii* 1&0. 

Toadb, il. M; male, treatment of ova hy 
sotue^ 1. 2^2 ; male, ready to breed before 
tho female., i. 2A2. 

Toe, ^reat, condllLou In the human em- 
bryo, i. IT. 

Tomtit, blue, eexual dlfferenoe of color in 
the, li. I6fl, 

Tonga Island r. beardlessnm of tho natives 
of; il. 897, 888. 

Tck>ke, Homo, on huiFniof^o, 1. 58. 

Tooi.b, flint, 1. l"fi; used by monkeys, 1. 
49 ; use ot t- 182. 

Tofkkotb, in birds, II. 71. 

T&micfu^ i^Uo»us. proportion of the sexes 

in, 1. 805. 

Tortoise, voice of the male, IL 316. 

Tortures, submitted to by American aav- 
agea, 1. 91. 

Totanm^ double moult in, ii, 77. 

Toucans, colors and nidlflcatlon of the, ii 
168 ; beaks and ceres of the, li. 217. 

Towns, residence in, a cause of diminished 
stature, i. 111. 

Toynbee, J., on the external shell of the 
ear In man, i. 21. 

Trachea, convoluted and embedded In the 
Btemum, in some birds, i!, 57 : structure 
of the, in Jihynvhftr^t,, ii. 198. 

Trades, affectllig the form of the akuU, I, 
141. 

Trag^I^iphu^, sexual differences of color 
in, iL 274, 

TrageUiphu^ 6criptus^ dorsal crest of tl, 
263; markings of, II. 236, 2sT- 

Traoopan, i, 901 ; swelling of tho wattles 
of tho male, during courtship, il. 63 ; dis- 
jiLay of plumagu by the male, li 67 ; 
markings of the sexes of the., ii. ISS. 

TVfigopM i/wf/Vf?* sexual difference In tho 
color of Ii. 28, 

Tb A I NINO, effect of, on the mental differ- 
ence between the sexes of man, ii, 818. 

Transfer of male eljuractert) to female 
birds, 11. tS5, 

Transmission, equal, of ornamental char- 
actere, to both sexes In imminals, ii. 



Tbapb, avoidance of; by animals, i 48 j nse 
of; i 182. 

Tbeaciirky, to comrades, avoidance ot by 
savages, I. 64. 

I. 354. 

Tribes, extinct, i IM; extinction of 1.226. 

THMn«, difference of color in tho sexes 
of a ppetdes of 1. 356. 

Trimen, K., on the proportion of the sexes 
in South African butterflies, i. 801 ; on 
the attraction of males by tho female of 
Ltiiriof^ampa qwercu^ 1 . 893 ; on I^neu- 
wora^ i. 848; on diffcrctiire of color in 
tho fM^xes of beetles, 1* 356; on moths 
britlfantly colored beneath, i 884; on 
mimicry In biitterfhes, i 8itS ; on 
nitta and on the occllat44| sjmts of 
Ijqddopb'ra, 11. 127 ; on ii 

123. 

Tr-inga^ sexes and young of. It. 297. 

THnqa coptmia^ li. 78, 

t^ioloraUou of tho species i 

8ti2. 

Tristram, H. B., on unhealthy districts In 
North Africa, 1. 2&5; on the habits of the 
chaflincL la Palostino, i 293; on the 
birds of the Saliam. ii. 194; on the ani- 
mals Inliabitlng the Sahara, Li 214, 

Trltmi erUlatm^ 11. 23. 

Tilton palmipiH^ ii 28. 

TplUni puTicUitm^ il. 38. 

TrOglofi.yteB xulguriH^ ii. 199. 

Tjjogonh, colors and nidilicatlon nf the, ii. 
198, 165. 

TRorio-BiRDs, white only W'hen mature, li 
213, 

Tropics, fresh^water fishes of the, ii. 17. 

Trout, proportion of the sexes in, i. 299 ; 
male, pugnacity of the, 11. 3. 

sabuf offws, 'stridulatlon of, L 8i!?9. 

Truth, not rare between members of the 
same tribe, i. 91 ; more highly appre- 
ciated by certain tribes, i. 9fi. 

Tullock, Major, on the immimity of tho 
negro from certain foyers, !. 234. 

Tusiiii..ER^ almond, change of plumage in 
the, i. 284. 

Turdufi m€rul<i^ li 162; young ii. 210. 

Tnrdxt» ii. ITT. 

Titrdtax wiM^nkfUA, li 162, 

TttPdm polyghitUx^ young of, ii. 210. 

TufdTii^ ii' 192, 

Turkey, swelling of the wattlos of tho 
male, ii. 68; variety of, with a topknot, 
ii. Il ; recognition of a dog by a, ii. 106 ; 
wild, pugnacity of j'oiing inalo, li 46; 
wiLl notes of tho, ii. 58 ; male, wild, ao- 
ccptablo to domesticated females, li 114; 
wTld, first advanees made hv older fc- 
tiiaJefl, 11. 11 6 ; w ild, breost-tuA of bristles 
of tho, U. 171. 

Turkey-cock, scraping of the wings ot 
upon the ground, ii 59 ; whd. diaplav of 
jlnmageby, liaS; fighting habits ot; h- 

Tubner, Prof ’W'., on muscular Ihsciciill In 
man referable to the panniculus corno- 
BUS, 1. 19 ; on the occurreuee of the su- 
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pmwmlylokl fommrti Id the hutnun hu- 
inrriia, h lf7 ; oD nuisclfs flttjaehwl to tho 
ccKvyx In man, 1 29 ^ on the Jfiurn t*r- 
tnimiiis Id nmn, i. 23 ; qd tho variability 
of the mueclea, i, 106; on abnormal oon- 
ditlona of tho humnn uterus, i. 119; on 
tlio ilovclopment of the moDimary icfbnfla 
i. 201; on uialo fishcfl batohlng ova In 
their moutha, 1. 202. 

Tumi^^ acjtes of some apedoa of, U. J92. 
19S, 

TuRTLE-novn, cof^infr of the. II. 68. 

■JuTf Ls, ir., on the number of spoclca of 
man, i 218. 

Tyloe, K, B., on emotional cries, ^ 708 tn^Pfl, 
etc^ of man, f* 62 ; on tho orijihn of tho 
belief In spiritual agendea, i. fit ; on the 
limitive barnarism of civilizod nations, 
174; on the origin of cotmtinff^ h H4; 
on resemblances of tho mental charactors 
in different races of man, L 228, 

Tyfk of stnicture, prevalence o^ L 208. 

fitridiilatlnp? oi^'ans of. h 8CG; 
stndulatloD oi; L 3G9, 

TwiNfi, tendency to produce, hcreditarv, 
1.128. 

T\s iTK, proportion of the sexes in the;, i 
237, 

U. 

snid to consist In an appronoh to 
tho lower aiiimaK ii- 88T. 

TJMPRSLT A-IilRP, tJ. 66, 6G. 

IJmbrinu^, Kounds prminecd by, ii. 2*2. 

IJnited states, rate of inciTase in, !. 12G ; 
influcpc* of natural selection on the prog- 
ress oC i. 172; chanpe undergone by 
Euroijeans In the, i. 237. 

Ujp^ipa «p<rp8^ sounds produced hy the 
male, ii. GO, 

UEASTiDJt, coloration of the, L 1S3, 

Un€T troii^ variety of (= U* lacrfpiiati4p)y 
ih 122, 

TTeodela, II. 22. 

Ut‘o«iicte Bemamini, sexual differences 
in, ii. 146. 

Use and disuse of parts, effects of i. 113 ; 
infliiCEice of on thfi races of man, 1. £i(8* 

Uneana, reversion hi the, i. 118; more or 
less divided, in the human subject, t. US, 
125; double, lu the earb^ piogeultors of 
man, h 138, 

V* 

Tacctn Arrow, inflneticti of i. 1G3. 

VANOOirvEE island. Mr. 8j»roat on the sav- 
Af^csof L natives of enuUcatlon of 
f^il hair by the, ti. S81. 

Van^Uuif criisttctii^ wing-tubercles of tho 
male, 11. 44. 

Vun&ftKT, 1.876; rcBcmb-lnnce of lower sur- 
face of to bark of trees, i. 330. 

fAETAbiLiTV, caoiies of 1. 107; In man, 
analogous tQ that La tire lower animala, 1. 
108; of the races of mim, i. 217 ; Renter 
in men than In w ouicjt, i, 2GT ; period of 

38 



of the, to bcxuoI selection, i. 2fl7 ; 
of birtlf^ 11. 119; ct secondary eexuaJ 
characters in man, li. 306. 

VARiATmif, correlated, I. 33; Jaws of 1 
103 ; in man, h lt8; anal^us, I, ISG ; 
Dnalogoiie, In phimagc of bird h, tl. Tl, 

VABiATioKfl, spontaneoufl, h 126. 

VAEiETiEa, absence of between two spo- 
cics, evidence of tlielr dlnlinctnicss, i* 20T. 

YAHrETTj an objt^cd in nature, li. 

Taeiola, coraDiimlcable between man and 
tho lower animals, L 11, 

YAirafiAL, 1, 39, 

Yeppaha, monogamous habits of 11. 347. 

VEiTcn. Mr., on the aversion of JapancM 
ladies to whiskers, ii. 33:2. 

YETiGEAXCE, Instlnct of 1. 85. 

Tex US Erj'clna, priestesses of il. S41. 

Veemes, I. 818. 

Y ermtfoem appendage, i. 26. 

Yeeeeapx, M., on the ai traction of numer* 
oua males by the female of an AustritlLaa 
1. 308, 

VEETEBKif’., caudah number of in macaques 
and baboons, i. 144; of monkeys, portly 
embedded in the body, i. 146. 

Vfktebeata, ii. 1 ; common origin of tbo, 
L 195; most audent progenitors of, i. 
2(.i3 ; origin of tho voice lu aij>breathing, 
Ii(. 316. 

the homologuo of 

the uterus, L 30, 139. 

Yiuhifisj:, represented by long hairs in tho 
eyebrowfl, i. 34. 
ii, 173. 

Vtdn^ i. 200. 

ViT.i.KEME, M., on the tnduence of plenty 

uiHin Gtatur^ 1. 110. 

Yinsos, Aug., on the male of ni- 

£trn^ i. 823. 

YirER, diirerence of the se.tea in the, it. 28. 

Yi KEv, on tho number of sr>ecies of mau, 1. 
21S. 

YietteS, ori^nalty social only, 1.30; grad- 
ual appreciation of I. 163. 

Yisceea, variability of In man, 1. 105, 

YtTl Arthipehigo, jHqiulatiqii of tljfl, |. 21 T. 

Vlacoticij, on the ischio-publo 

muscle, i. 122. 

Yocal music of birds, it. 49, 

YoOAJ. organs of man. i. 60; of binls, t. 
67; il. lo6; of fWigs, II. 27; of the loses- 
sores, iip 53 ; differcuoo of in Hie ficxes of 
]>irds, ti. 68 ; prin^artly used lu relation to 
the propEigatfon of tho species, U, 814. 

Yoot, Call, on the origin of species, i. 1; 
uD the origin of man, 1. 4 ; on tlio semi- 
lunar fold in man, 1. 33 ; on tlie Imitative 
hicultiea of mtcracc^jhaious Idiots, 1. 56 ; 
on mlcroccphnioiift idiots, i. 116; on 
skuila from Brazhian caves, t. 210; on 
the evolution of the races of map, i. 221 ; 
DO the formatioD of tho skulE in women, 
li. 8U2; on the Aiuos and nepocs, h. 
&>9; on the inen'ssed craoial dlffbrvDcB 
of the sexes in man with racp»dovelop- 
meut, iU SI 4; on the obliquity of the 
eye in the CMueso and Japtmoee, il. ihiii. 
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VoiCTi In mammal li. in monteya 
and man, 11. 304; in nifln, ii. 819; orl^iJi 
In alr-bpeatbinp T^rtebnitea, 815. 

Vox Baer, deWnltion of advancement In 
the organic acalc, 1. 208* 

Tui.t^tan, Prof.if on the re&einhlaiiro be- 
tween the brains of man and of the 
higher apea, 1. 11. 

ToLTUREft, aeleetlon of a mate by tho fe- 
male, ii* 111 ; colors oi^ 11. 21&* 

W. 

Waperr, vonng of II. 20S, 

Waoneh, K*i uii the occurrence of tho dtn.^- 
temn In ft KaflYe Bhuh, i. 122; on the 
bronchi of the black stork, 11. 57* 

"Wag TAIL, Kay'a, arrival of the male befora 
the fcmnlo, C 251* 

WAGTArLa, Indimi, yonng of, lb 1*S2. 

IVaist, proportions of in soldiers and sail- 
ors, 1. 112* 

WA 1 T 2 , Prof, on the numl>er of specica of 
tiian, L 218; on the color of Australian 
infanta, il. 308 ; on the beardlcssncss of 
negroes, il. 300 ; on the fonduesB of man- 
kind for ornaments, ii. 322; on the lia- 
bility of negroes to tropical fevers after 
rt?»idonce in a cold ditnate, t 284; on 
negro ideas of female l>eaiity, ii. 830 ; on 
Javanese and Cochln-t/hinese ideas of 
beauty, 11. 

WALciiKXAEit and Gervftis, on tho MyTia- 
podfl, 1. 830. 

TS^i.oKYEtt, M., on tho hermaphroditism 
of tlie vertdjrate embryo, i* 199, 

"W^AMCS, North, numerical pro]Mjrtion of 
mall) and female births in, i. 291* 

Walker, Alex*, on the largo size of the 
bands of laborers' children, i. 118* 

Walker, F*, ou sexual dMcrcnces in the 
diptcra, L ^3, 

WallACR, Dr, A*, on the prehensile use of 
the tarsi in male motus, L 248; on tho 
rearing of the AUantus silk-moth, i. 
802; on breeding Lepkloptera* L 802 ; 
proi>ortlon of sexes of (TynfAm-, 

pamaitmiy and B. reared by, 

1. 804: on the devdopment of 
C^it/ua and Ii. yafnam^i^ i. 830; on 
the pairing of Bombysa L 8S8 ; 

on the fertilization of moths, 893. 

Wallace, A. on the origin of man, 
i* 4; on the power of Imitaflon In man, 
1. ^ ; on the use of nilasUes by the 
orang, L 50; on tho varying ft]ipre€ia- 
tiun of truth among diiferent triljcs, 
L i>6; on the iLmita of natural selection 
tn man, L 132, 152 ; on the occurrence of 
remorse among Bavages, i. 150; on the 
effects of natural Bclection on civilized 
nations, L IGl; on thu uso of tho con-^ 
vergonco of the hall' at the elbow in 
the orang, L 185; on the contrast in 
the eliaracters of the Malays and Po* 
puana, i* 208 ; on the line of separation 
^tw'een the Papuans and Malays, 1* 210 ; 
on the Bcxcs of OrnUltopiem 
1* 801; on protcctivo rcsoinblanoes, 1* 
818 ; on the i^elative sizes of the sexes 



of Insects, I, 33d; on E^apAoTit^fi^ !. 
8^; on tho Birds of Paradise, i. 2iK); 
on the pugnacity of the males of Lep^ 
torhyn^^An^ an0j*t<it^s^ L 3(18; on 
sounds prod need by BucJiirtce lonffi- 
fiuimiAf I. 870; on tho color® of 
(Umtiy 1. S7fl; on JCaUim^ I 380; 
on the protective coloring of tnotha, 
862; on bright coloration as protec- 
tive In butterflies, i* 383; on TariabilitT 
in tho Papilionidsp-, 1* 339 ; on mafo 
and female butterflies Inhabittng differ* 
ent stations, L 391; on the protective 
n*aturo of the dnJl coloring of female 
butterflies i. 892, 892, 491; on mimicry 
In butterflies, 1. S9S; on tho mimicry 
of leaves by Fbasmidfip, t 491; on the 
bright colors of caterpillars, i- 403; on 
brightly-colored fishes frequenting reefs, 
11. IT; on the coral snakesu ii. 80; on 
Paradiffea (ip<xla^ ii- TO, 74; on the 
display of piiimng^ by male Birds of 
PanidiBe, ii. 65; on assemblies of Birds 
of I'nrodise, ii. 97; on the instabili^ 
of tlia oce Hated spots in IfipparcAui 
ii. 127 ; on Bexually-limited in* 
iieritancc, ii. 148; on tho Bi'xual colora* 
tioii of birds, ii 153, 187, 189, 192, 193; 
on tho relation bctw'ocn tho colors 
and riidificatiun of birds, ii* 15^ 168; 
on tho coloration of tho Cotingidsp* ii* 
190; on the females of Paradwea 
aj.KHl<t and Papu^Ina^ il. 184; on the 
incubation of tho Cassowary, ii. 195; 
onproUictiTC coloration In biraa, U. 213 ; 
on the hair of the Papuan a, IL 329 ; 
on the Babirusa, ii, 250; on the mark- 
ings of the tiger, ii. 287; on the bcanla 
of the Papuans, ii. 306; on tho distribu- 
tion of hair on the human tiody* ii. 250* 

Waleuh, development of the meti taring 
membrane in the, t. 23; tusks of the, 
li, 281, 287 ; use of the tusks by the, ii, 246. 

Wai.su^ B* B*, On the pniportion of the 
j&cxcs in PapUi^} tumuA, i. 891 ; on the 
Cynipldro and Cccidomyidui, 1, 805; on 
thfl jawB of Amzn^Ml^i., i* 382 ; on 
Corj/dalis comutu^ i. 332 ; on tho pre- 
hensile organs of male inscfcts, i. '^1; 
on tlie antennffi of Penifie^ i* 838; ou 
the caudal ap^ndoges of dragon-flicis 
1. 334; on 

i. 346 ; on the sexes of the EphcmeriiJUn, 

I. 359 ; on the difference of color in the 

Bexes of fefrwratum^ 1. 350 ; 

on sexes of dragon-fliesj i* 850; on the 
difference of tho sexes in tho Ichnou- 
niouideo, i. S54; on the sexes of Orm~ 
dactia i* 857; on the variation 

of tho horns of the male Phan^uA car* 

i. 350; on the ix>loration of the 
Bpectes of AnthochaHitf i. 881, 

W APiTi, battles of; JL 229 ; traces of horns 
in the female, il. 284 ; attacking a man, 

II. 241 ; crest of tho male, ii. £68 ; sexual 
diftercnco in the color of thei, fl. 276. 

WAEjsLEft, Hedge, 11* 189; young of tha, 
ii* 200. 

WARBLERd., Superb, nidificatiou o!|iL16l. 
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WAH.rJ!T5^ flfqnlrcd by anlmiilii, L 45. 

WiiRisaTO^, li^ on the Imblts of tba 
itlcklehnckfl, 11 2, 20; oo tha brilliant 
cobr» of the miLle stickleback during tha 
brccdlug-ecason, U. 14. 

Wart-hoo, tusks and pads of tba ii, 25S. 

Watchmakt-rs, Bhort-Bightod^ 1. 113, 

Wateehex^ U. 

IfS'ATERnoPBE, C, OB bUiid brotloa, 1. 

0 P difference of color in tho Aciea 
of beetles, U 856* 

■Vli^ATERnouBB, G. TJ*, on the voice of 
baifs li. 816, 

Watee-ouzet.^ autumn song of the, H. 51 , 

Wateetox, on the pairing of a Cionada 

gooBO with a Bornide gnnder, li. 109 ^ on 
hares fighting, H, 228 ^ on the BcU-blrd, 
ii. T5* 

'ff^ATTLEa, dlsadvantageoiia to male birds 
to fighting, ii, 94. 

"V^EALTa, influence at, 1. Ifi8, 

'W'ealb, J* Mon set ou * South African 
caterpiUar, i* 40Q, 

WKAroxB, employed by monkeys, i, 50: 
use o^ 1. 132; offensive, of maloa, 1. 249; 
of mamnifllA, ii 230^ et seq. 

WtAVEB-BIBn, IL 52. 

’Vt'EA’TEB-EiEne, rattllug of tho winga oi 
II* 60; aescmblicB o£, ii 97. 

WEBin, Dr., on the wisdom teeth, 1. S6. 

Wedgewood, Henaleigh, on origin of 
language, L 54. 

VTeevilb, eexuid difference in leng^ of 
BDOUt In some, J* 247* 

Weie, HarriBon, on tho numerical proper’ 
tion of the eoECB in pigs and rabbits, 1. 
295 ; on the aeses of young plgeona^ 1, 
297 ; on tho songs of birds, u* 60 ; on 
pigeons, Jl, 104; on the dislike of blue 
pigeons to other colored Turiettes, 11. 113 ; 
on the desertion of their mates by female 
plgeoua, ii. 114, 

VTjub, j* Jenner, on tho nightingale and 
blnckcap, i, 25T ; on the relative acxnnj 
maturity of male birds, J* 258; on female 
pigeons deserting a feeble mate,!, 254; 
on three starlings frequenting the same 
neat, 1. 26<J; on the proportion of the 
sexes in MacfieUft puqna^ and other 
birds, 1. 297 ; on the coloration of tlie 
JWpAuejwp, L 888 ; on the rejeotiou of 
crrtJiin caterpillars by birds, 1. 408 ; on 
sexual differences of tho beak in the 
goldiincli, ii. S§; on a pipiog bullfineh, ii, 
60; on the object of the nlghtliigale's 
ar.mg„ ii, 49 ; on Song-birds, ii, 51; on tho 
pugnacity of male finC’plumaged birds, 
li, 89 ; on the courtship of birds, 11* 90 ; 
on tho finding of new mates by Pero- 
grine-falcong and Kestrels, fi, 100; oo 
the boJlfinch and starling, li. IDI ; on the 
cauBo of birds remaining UDpatred, ii, 
103 ; on starlings and pamds living in 
triplets, IJ* 108; on recognition of color 
by birds, ii. 100; op hyl?rid birrls, 11, 100; 
on tho scleetion of a greoullncb by a fe- 
male canary, il. 116; on a case of rivalry 
of feiiialc bullfinches, 11, 116 ; on the ma- 
turity of the Golden -pheasant, U* 204, 



Wkirbacit, Dr., uiMsurement of men of 
dllferent races, i. 203; on tho greater 
VariahlUly of men than of women, i* 266 ; 
on the relfttivo proportions of tho bo<ly 
hi the sexes of Mercnt races of man, IL 
805. 

T\'nr.ciKEii, M., on Erschyoephafy and Do- 
lithocepbaly, 1 142 ; on sexual diff^encea 
in the skull in man, ii. 802. 

WELts, Dr., on tho immunity of colorol 
races from certain poisons, i. 234* 

W rcSTEiKO, on the stridulation of J?effw-p7r« 
i, 840; on tho stridulatlng 
organs of tho Colcoptem, L 870; on 
aoqnds produced by Quclwv^ L 870; on 
the fltriduJatlon of mates of TherMitm^ 
i. ^0 ; on tho stridulation of beetles, L 
8S7; on tho fitridulation of 
brimnAZ, i* 869* 

iVESTrnALiA, greater proportion Of Jbmale 
illegitimate children K I m. 

WnsTEor, II. M., <m tho prevalence; of cer- 
tain forms of ornamentation, i. 224. 

T^estwoos, j. O., on tho dassUlcation of 
tho Hy^Iienopte^^ i. ISI; on the Cull’ 
cldffi and Tnbanidfa, i. 346; on a llymen- 
opteroiia parasite with a sedentary msle^ 
1* 268 ; oTi the proportions of the sexes 
in Lucanm cervm and 1 

B05 ; on, tho absence of ocelli In female 
mntlllidds, i. 031; on the Jaws of Am- 
tnopMl^ 1. 383 ; on the copulation of In- 
sects of distinct species, i. 833 ; on the 
malo of Cfabro L 3^; on 

the pugnacity of male Tipu!^ L ^39 ; ou 
tho etridulation of Pirates s^Hdultis^ L 
840 ; on tho CicadEU, 1. 841 ; on the strid- 
ulatiEg organs of the crickets, i* 885 ; on 
Pji ewmor k, i, 847 ; on £!ph/ippi{t$r viti~ 
i. 345, 343 ; on tho pugimcl^ of the 
Man tides, 1. 849 ; on i. 

850 ; on difference in the sexes of the 
Agrlonldffi, 1* 351 ; on the pugnacitv of 
the moles of a spccios of Teuthrodmio, 
i, 852 ; on the pugnacl^ of the male 
stiig-bcetlc, 1 864; on Medius tanrfis 
and i. ; on lanielllcom 

beetles, 1. 364; on tho coloration of 
si!r7, L 333* 

WifALK, Sperm-, battles of male, IL 229* 

Whaler, nakedness o^ 1- 142* 

WnATELT, Archb., Language not peculiar 
to man, i, 63 ; on tho piandtivo ci>lliza- 
tion of man, L. 174. 

I^f., on maternal affection, 

L 33* 

WmsKEEB, in monkeys, i. 1S5* 

W HITE, Gilbert, on the proportion of the 
sexes in tho partridge, i* 297; on the 
iiouso-cricket, 1 342 ; on the object of 
the song of birds, ii. on the finding 
of new mates by white owls, IL 101 ; oh 
spring coveys of male partridges, IJ. KM. 

WiJiTKXESB, a flexuul ornament Jn sonio 
birds, iL 221; of mammaJs luhabltiag 
snowy countries, ii. 23L 

WfiiTK-TuaoAT, aerial loTe^dauco of tlio 
male, li. 65. 

Wioow’-uj HD, polygamous, L 260; breed 
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Inp pliimftjjo df tha mald^ H. 00, \ fe- 

inft^ rejectiog^ the unsdoroed male, IL 
115. 

"W^inows ami trUIowerB, mortalitv d^ 1.170. 

liVKiKOK, pairing Vp’itli a pintail’ duek, U. 

100 . 

T?\''iiwCki™h, Dr., on the Tn<xlifl<yition of do- 
mestic animalfl in mountainous rtglon'i,, 

I. 116; on a nmoerleal relation iK'^tweea 
tile haira and excretory porea in sheep, 

i. m 

'W'lLnEE, Dr. Burt, on the preator fre- 
quency of enpem urn erary digita in men 
^n in women, L 267. 

Williams, on the mariiage-ciistoma of the 
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THE OEMN OF CIVILIZATION; 

OR, THE 

a * 

PRIMITIVE CONDITION' OF MAN 

By SIR JOHN LUBBOCK, Bart, M. F. R. S. 

b 

330 3?a£ea- IlXTistrated. 

This interesting work is the iinit of many ycars^ research 
by an accomplished naturalist, and one well trained in mod- 
ern scientific methods, into the mental, moral, and social con- 
dition of the lowest savage races. The want of a work of 
this kind had long been felt, and, as scientific methods are 
being more and more applied to questions of humanity, there 
has been increasing need of a careful and authentic work de- 
scribing the conditions of those tribes of men who are lowest 
in the scale of development. 

“ Thia interesting work — for it is intensely so in its aim, scope, and tbe 
ability of its author — treats of what the scientists denominate anthropohffi/f 
or the natural history of the human species; the complete science of man, 
body and soul, iucluding ses, temperament, race, civilization, etc*” — Froid^ 
dence 

** A work which is most comprehensive in its aim, and most admirable in 
its execution* The patience and judgment bestowed on the book are every^ 
where apparent; the mere list of authorities quoted giving evidence of wide 
and impartial reading. The work, indeed, is not only a valuable one on ac- 
count of the opinions it expresses, but It is also most serviceable as a book 
of reference. It offers an able and exhaustive table of a vast array of facts, 
which no single student could well obtain for himsclf» and it has not been 
made the vehicle for any special pleading on the part of the author*” — 
London Athcnceum, 

“The book is no cursory and superficial review; it goes to the very heart 
of the subject, and embodies the results of all the later investigations* It ii 
replete with curious and quaint information presented in a compact, luminoua, 
and entertaining form *” — Albany Fuming JoumaL 

“Tlio treatment of the Eubjectla eminently practical, dealing more wUh 
fact than theory, or perhaps it will bo more just to say, dealing only with 
theory amply sustained by fact.” — Feiroii FVee Frm, 

“This interesting and valuable volume illustrates, to some extent, the 
way in which the modem scientific spirit manages to extract a considerabla 
treasure from the chaff and refuse neglected or thrown aside by formv in 
Quirers*” — lA>ntlon JSdiurdai/ Fevieiff. 

D, APPLETON & CO., Publishers. 




SP£I^CEE''S SYSTEM OF PHILOSOPHY, 



THE PHILOSOPHY OF EYOIHTION. 

By HERBERT SPENCER. 



Th\^ great system of Bcientific thought, the most original and important men- 
W undertaking of the age, to which Mr* Spencer has devoted liia lUe, la now well 
advanced, the puhliehed Tolnmes being: First l^ndples^ TJie Prindjtks 0/ M- 

two Tolmnes, and Th^ F^ndptes qf J^Mogu^ voL I*, which will be 
■hortly printed. 

This philosophical system differs from all Ita predcceasorB in being solidly 
based on the adences of observation and Induction \ in representing the order 
and course of Nature ; !n bringing Nature and man, life, mind, and society, nnder 
one great law of action ; and in developing a method of thought which may eerve 
for practical guidance In dealing with the affuirs of life. That Mr, Spencer Is the 
man for this great work will be evident from the following statementB : 

The only complete and systematic statement of the doctrine of Evolution 
with which I am acquainted Is that contained tn Mr* Ilerbert Spencer’s ‘System 
of Philosophy ; * a work which should he carefully studied by all who desire to 
know whither scientidc thought is lending*”— T, U, Huxley* 

“ Of all on r thinkers, he is the one who has formed to himself the largest new 
scheme of a systematic philOBophy."— Prof. Masson* 

“If any Individual Influence is visibly encroaching on Milla in this country, U 
is his,”— J&iVf. 

“Mr. Spencer is one of the most vigorona as well as boldest Uikkers that 
fingUsh speculation has yet produced," — Joffiti Stuart MiiiL. 

One of the aentest metaphysicians of modem times,” — Ibid. 

“ One of onr deepest thinkers.” — ^Dr, Josxfh D, Uookze. 

It fa qneetlonahle ff any thinker of finer calibre lias appearc^I in our qonm 
try,” — G eorue HsiffRY Lewes. 

'‘^He alone, of all British thinkers, has organised a philosophy,” — Ibid, 

” He is as keen an analyst as is known in the history of phlloLophj ; I do not 
except cither Aristotle or Eaut.'^^GEOBOE RLFiLBr. 

“ If we were to give onr own Judgment, we should say that, since Newton, 
there has not In England been a philosopher of more reixiarkabie speculative and 
lystemail^ing talent than (In spite of some errors and soma narrowness) Mr. Hei^ 
bert Bpenccf .”— SaZwrday J?^i^* 

‘‘We cannot refi'aln from offering onr tribute of respect to one who, whether 
for Iho extent of his positive knowledge, or for the profundity of hU epecnlailvs 
insight, has already achieved a name second to none in the whole rang« of £ngy 
Msh philosophy I and whose works will worthily sum tain the credit ot English 
Umught in the present generation , Westminster 
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A HEW SYSTEM OF PHILOSOPHY. 

FIRST PRINCIPLES. 

^ VoL" lATffe 12mo« 515 Pa^s. Price $2 50. 

+ 

CONIBNTS: 

Part First. — The UnhtoipabU, 

Cb&ptei 1 . Hellgion and Science; II. Ultimate Heligioua Idcaa; UL 
Cltiiuate SdenUflc Ideas; IV. The Relativit/ of alt Knowledge; Y Thi 
ReconciliatioiL 



Part Second — Laws 0/ i/ie Kmncable. 

L Laws in General; IL The Law of Evolution; III. The same con- 
tinued; lY, The Causes of Evolution ; V, Spaec^ Time, Matter, Motion* and 
Force; VL The Indestructibility of Matter; VII. The Contimdtj of Motion ; 
Vin. The Persistence of Force; IX The Correlation and Equivalence of 
Forces; X The Direction of Motion ; XI. The Rhythm of Motion ; XII. Tha 
Conditions Essential to Evolution; XIII. The Instability of the Homoge- 
neous ; XIV. The MultipUeation of Effects ; XV, Differentiation -Jsd IntO' 
gration; XVI. Equilibration; XVIL Summary and Condusion. 

In the first part of this work Mr. Spencer defines the province, limits, and 
relations of religion and science, and determines the legitimate scope of 
philosophy. 

In part second he vmfolda those fundamental principles which have been 
arrived at within the sphere of the knowable ; which are true of aJJ ordert 
of pbenonema, and thus constitute the foundation of all philosophy. Tha 
law of Evolution, Mr, Spencer maintains to be univorgal, and he haa her* 
worked it out as the basis of his system. 

These First Principles are the foundation of a system of Philosophy 
bolder, more elaborate, and comprehensive perhaps, than any other which 
Ofti been hitherto designed in England , — £riksh Quarterly Revieuf. 

A work lofty in aim and remarkable in eiecutioa.— Mayasint. 

In the works of Herbert Spencer we have the rudiments of a posltiTa 
Theology, and m immense step toward the perfection of the sdence of Psy- 
chology,— Rkaminer, 

If we mistake not, in spite of the very negative character of hia own 
salts, be has foreshadowed some strong arguments for the doctriue of a post 
tfre Christian Theology . — Mew 

As far AS the frontiera of knowledge, where the intellect may go, there % 
to hving man whose guidance may more safely be trusted. — Atlaidk 



Wvrtt neritrt SptMtr puhUth^d hy D. AjyiUion J; Oo. 



Id On« VolDur, 8 to., Cloth. Price $*,50. 



SOCIAL STATICS: 

OK, 

THE CONDITIONS ESSENTIAL TO HITMAN HAPPINESS SPECI- 
F1E0» AND THE FIRST OP THEM DEVELOPED, 

BY IIEItEEET SPENCE H- 



on^ioys OF the press. 

Hr* Spencer, in bis able and, logical wort on Social Statica''^ , . . , Edif^ 
burgh RerUw. 

It deaen^oa vety hlgb pralao for tbo ability, cIcaTiies^, and foree with whicb 
It is written, and which entitle it to the ebaractor, now ^ fare, of a really sub- 
ataotial book.— BritUh 

A remarkablo work, * . * , Mr. Spencer exhibits, and exblblta with re- 
markable fnreo and clcarnesa, many aoclal equalizations of a Juat and ri^^ht 
epedea which remain yet to be effected.— Quarttrly Etviev>. 

An Inquiry eonducted throughout with clearness, good temper, and strict 
logic, , * , , Wo ahall be mig-taken if thie book do not assist in organising that 
huge maae of thought which, for want of a more specific name, is now called 
Liberal Opinion.— 

It is the moat doqncnt, the most interestinj^, the most dcftrly-cxpreeaed and 
logicaJlyreasoned work, with viowff the moat original, that has appeared in the 
acicDce of social polity* — Lii€,rary Qa^eU^. 

The author of the present work is no ordinary thinker, and no ordinary wri- 
ter; and he gives ns, in language that sparkles with beauties, and in reasoning 
at once novel and elaborate, precise and logleal, a very comprehensive and 
complete exposition of the righta of men la society. . . The book wUl 
mark an epoch in the literature of scientific morality. — EconomUi, 

We remember no work ou ethics since that of Spinoza to bo compared with 
It la tbo simplicity of its premises, and the lOjE^Ieal rigour with which a com- 
plete system of scientlfie ethics Is evolved from them A work at once 

*o sotentifio In spirit and method, and so popular In execution, we shall look ia 
vain for through libraries of political philosophy.-^Zeatfer. 

The cartfhl reading wo hare given it has lK>tb afforded us Intense pleasiire, 
and rendered It a duty to express, with unusual ompbasb, our opinion of ita 
great ability and excellence,— AVnoon/ormisi 
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The Philosophy of Herbert SpenccTm 



THE 

PETNOrPLES OP BIOLOGY 

VoL I. 475 pag^s, (Now in presaj 



CONTENTS: 

Pam I. — »Tiik Data of BiOLoar* 

L Or^aitlo Matter,' — 'If* The actions of Forces on Organic Matter. — TTT, T1 j< 
rtwictiona of Organic Matter on Forces,-^! Y, Proximato Bc^nitlon of 
^ife. — V* The Correspondence between Life and ita Circmiistaneea^— 
VI. The Degree of Life varies as the Degree of Correspondentje.— 

’ VII, The Scope of Biology, 

Part IL — The Inductions of Biology, 

L Growth.— IL Development,— HI, Function.- IV. Waste and Repair.^ 
V, Adaptatioa— YI, Individuality. —VIL Genesis.— VIII. Heredity,— 
IX. Variation*— X Genesis, Heredity, and Yariation,— XL Classifiea* 
tion. — XII. Distribution, 

Part III, — The Evolution of Lim, 

L Preliminary, H, General Aspects of the Specialnjreaiioti^hypo thesis. 

HI, General Aspects of the Evolution-hypothesis, — IV, The Argumenta 
from aas3i6cation,— V. The Arguments from Embryology,— YL The 
Arguments from Morphology,— YH, The Arguments fh)m DistributioiL 
— YIIL How is Organic Evolution caused ? — IX, External Factora.— 
X Interna! Factors.- XT. Direct Equilibration.— XII. Indirect Equili 
bration.— XIII, The Cooperation of the Factors. — XFY, The Converg 
ence of the Evidences, 



All these works are rich In material a for fwintng' oplalonB, even whan 

we are Tumble to agree with those put forth by the author. Much may bo learned from 
Jiem In departmeuts in which our common Educational syetem U very dellcieat. The 
active cftlien may derive from them accurate syetematlzed information concerning hlg 
blgheat duties to society, and the principles on which they Arc based. He may 
♦leaner notions of the value and bearing of evidence, and be better able to distiiLgutib 
between fects and tnferenoes. He may find common things suggesti VB of wiser thought 
—nay, we will venture to say of truer emotlaji—than beforoi By givliig ns fuller reall- 
lAtiona of liberty and Justice his writings will tend to inofesAe cut fielf'Fellanoe In the 
treat amergeney of cJrilUation to which we have been emnmon^i,^ Atfafifr'c Jfcnihh 
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THE CORRELATE AXD CONSERVATION 

OF 

FOECBS. 



I 6EGIES OF EXPOSITIONS BY GROVE, MATER, 1IELMH0L1% 
FARADAY, LIEBIG, AND CARPENTER 



WITH 

AK INTRODXrCTION. 



BY K L, TOUMABS. 



The 'work embraces ; 

I.— TKE COKEELATION OF PHYSICAL FORCES, Br 
W. R. Geote. (The complete work.) 

H.— CELESTIAL DYNAMICS. Br De. J. E. 

ni.— THE INTERACTION OF FORCES. By Pbof. Helm. 

DOLTZ. 

IT. — THE CONNECTION AND EQUIVALENCE OP 
FORCES. By Peof. Libbio. 

V.— ON THE CONSERVATION OF FORCE. Bt Du 
Faxaj>at. 

TT.-ON THE CORRELATION OF PHYSICAL AND VI 
TAL FORCES. By Db. CIakpentbe. 
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ESSAYS: 

IfOltAZ, rOLITICAL, AND MSTNETIO, 

In one Volxune. I*aTjre 12mo< 3S6 paff«s- 

CONTEXTS: 

* L The Philosophy of Style, 

IL Ovcr-LejiiBlatioa, 

III. Morals of Trade, 

IV, Personal Beauty, 

V* Representative Government, 

VI, Prison-Ethics, 

VII. Railway Morals and Railway Policy, 

VIIL Gracefulness. 

IX. State Tajnperings with Money and Banks. 

X, Reform ; the Dangers and the Safeguards. 



•These Essays form a now, and if we are not mistaken, a moat popular Lnsiallmeiil 
•f the Intellect tial bencrootions of that earnest writer and profound philosopher, Her- 
bert Spencer. There is a rciuprkalle union of the si>ecpbitiFo and practical In theM 
pepers. They are the firnit of studies alike economical and psychological ; they totted 
the problems of the passing hour, and they grasp truths of univeraaJ application ; they 
will be foimo as instructive to the general reader as Interesting to polUicai and social 
ttudent&.”^£<)s/Oft Trat^cript, 

•These Essays exJiiblt on a, most every page the powers of an independent hnonan* 
Itarian thinker. Mr, Spencer's ethics are rigid, hfs political views liberallstio, and hi* 
■Im 1b the production ol the highest earthly good." — JJ^thodist Quari^rijf 

“ It abounds hi the results of the sharp observation, the wide reach of Icn^wledgs^ 
ind the capacity to write clearly, forcibly, and ptjlntedly, for which this writai ts pr^ 
eminent. The subjects nro all such as concern ua most inti martoly, and they are treated 
with admirable tact and knowledge;. The ftrst ea&ay on the Philosophy of fttyle ij 
worth the coat of the volume ; It w^ould be a deed of charity to print it by Itseil^ and 
send it to the editor of every newspaper in the land."-— JVeto Englander. 

“Spencer Is oontiDually gaining ground with Americans; he makes a book Ibr obj- ‘ 
moro serious moods. Hia remarks upon loglBlatlon, upon the nature of political iustl- 
tutlonB and of tbeir fundamental principles; his eiucLdatlon of those foundation truths 
which oontrol the policy of government, are of peculiar value to the American stu» 
Po»t. 

“This volume will recotve the applause of evety eertous reader for the profound 
eamestacas and thoroughness with which Its views are elaborated, the InhniteacLentiHa 
knowledge brought to bear on every <]ucfitfon, and the acute and iubtlo thlnkliiig dla* 
p4ayed In every chapter,”-— AT. W. ChrUtian AdvocaU. t 

“A more instmetive, auggestlvo, and stimulating volume Laa not Mohed na Ip a 
ng ttiach”— Pf treidence Jowthoa^ 
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THE 

Correlation and Conservation of Forces. 

WITH AN 

H TEOPUCTION AND BIIIEP EIOGllAPII ICAt> KOTIO£I 

By EDWARD L. YOUMANS, M.D. 12 nio, <00 

* — * — *- 

CONTENTS. 

L By W4 B. Grote. Tlie Correliitlou of Physical Forces. 

IL By ProC Helmholtz, The Tnleractiori of Natural Forces. 

IIJ. By J. R. Mateh, 1. Kemarkg on the Forc^ of Inorganic Nature. 

2. On Celestial Dynamica. 

3. On the Mechanical Equivalent of Heat, 

IV. By Dr, FAEunAT. Some Tboiighta on the Conservation of Forces. 

V. By Prof, liiEDio, The Connection and Equivalence of Forces, 

VI. By Dr, Cakpenteil The Correlation of the Physical and Vital Forc-ea 

■ 

**Th1« wort is a very wtlcom« additfon to our scieutlUc lltoraiuro, and will be 
particularly acceptable to those who wish to obtain a popular, but at tbo aame tlma 
proclflo and clear view of what Fanwlay justly calls the highest law in physical acionce, 
the principle of the conservation of force. fcJuaicieht attoDtion hag not boon paid to the 
publication uf collected mono^phs or memotra upon special subjects. Dr, Ypiimanfl* 
work exhibits the value of such collections In a very striking maonefi, and we eameatlf 
hope his excellent example may be followed In other btunches of science,'"— 

J&iimal of Scienct. 

It waa a happy tbou^it which ar.^;7cstod the publication of this volume. The 
question is often asked, and not so cosily answered, What are the new doctrines of the 
Correlation and Conservation of Forces f In this volume we have the answer, and 
uith the reasons of it* chief expounders; those who are Ignorant on that theme, can 
thus question the original authorities."" — 

“Wo here have the original exposiUunta of the new Philosophy of Forces, a^^compa- 
□led by an excellent exposition of both the cxpoelltons and the expositors; the whole 
will be a rare treat to the lovers of advancing adentlQc thoughL"— 
Quarterly Rteievp. 

“This Is, peihaps, the most remarkable book of the age. We have here tlie lategl 
discoveries, and the highest results of thought concerning the nature, laws, and con- 
Boctlons of the forces of the (iDlversc. No higher or more sublime problem utu e nga;^ 
the Intellect of man than Is discussed by these doctors of science Intent alone on anir 
tttf it the truth,"" — Detroit Free Press. 

♦This work presents a praiseworthy spcelunen of complete and faith to 1 anthorshlTH 
md its pabllc&tion at this time will form no ej>och in the experience of many thlnlisf 
minds.*" — ibtMu. 
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cosnsrrs : 

American Notice of Spenccr'a New System of Philosophy, 

L Progress ; its Law and Cause, 

H. Manners and Fasliion, 

m. The Genesis of Science, 

IV, The Phymology of Laughter. 

V, The Origin and Function of Music: 

VX The Nebular Hypothesis. 

VIL Bain on the Emotions and the WilL 
VlIL Illogical Geology. 

IX The DcTcIopmcnt Hypothesis. 

X The Social Organism. 

XL Use and Beauty. 

XIL The Purees of Architectural Types, 

XilL The Use of Anthropomorphism. 

These Essays constitute a body of massive and original thought upon a 
targe Yaricty of important topics^ and wilt be read with pleasure by all aha 
appredate a bold and powerful treatment of fundamental themes. Tba 
general thought which pervades this book is beyond doubt the moat impor- 
tant that the human mind baa yet reached. — AT. Y, IndfpendenL 

Those who have read the work on Education, will remember the an^ 
lytic tendency of the author^s mind — his clear perception and admirable ex- 
position of hrst principles— bis wide grasp of facts— hU lucid and vigoroui 
■tyle, and the constant and controlling bearing of the discussion on practical 
results. These traits characterire all Mr. Spcnceria writings, and mark, in 
an eminent degree, the present volume; — JV", F, 7H5wn«. 

We regard the distinguishing feature of this work to be the peculiarly 
btercetlug character of its matter to the general reader. This is a great 
Utorary as well as philosophic triumph. In the evolution of a STStem of 
Philosophy which demands serious attention, and a keen eicrctae of the in- 
toUect to (athom and appreciate, be has mingled much that is really populaf 
•nd eotertalaing.-— AheAevfrr DanoemL 
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CONSIDERED AS A MODE OF MOTION, 

Being a Oonrse of Twelve Lectures delivered before the 
Royal Institution of Great Britain. 

BT JOHN TYNDALL, F. E. 8, 
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“OLAoiBaB OF TUB Bra* 

With One Hundred lUustrationa, Sto^ 480 pages. Price, 



Prom the Amorican Journal of Soienca,— With all ih^ at ill wMch boa 
made Faraday the master of experimental science in Groat Britain, Profoswr Tyndall 
eujoye the sdrantago of a superior federal culture, aod is thus ei:iabiod to sot forth hia 
philosophy with all the graces of eloqucaco and the finish of superitn- diction. With i 
simplicity, and absence of techulcallties, which render his expLmatloiiB lucid to uu*- 
■eientlflc minds, and at the same lime a thoroa^hness and origliiality hy which ho In- 
atructs the most learned, he unfolds all the modem philosophy of heat. His work takea 
rank at onoe as a cLaasLc upon the subject. 

New "Pork Times,— Professor TyndaH's oouroe of lectures on heat is one of the 
most beautiful Uluetratlotis of a mode of haudling scientific subjects, which is com' 
poratiTely new« and which promises the best results, both to science and to literature 
generally ; we mcau Ao treatment of subjects in a style at qhcq pro/tntnd and popnr- 
Ittr, The title of Professor Tyndall’s wort indicates the theory of heat held by him, 
and indeed the only one now held by scientific men--4f is a mode 0 / 

Poftton JournuU — He exhibits the curious and beautiful w^orkings of nature !a 
a most delightful manner. Before the reader p^krtlclea of water lock themselves or fiy 
asunder with a moTcment regulated like a dauoe^ They form theniBelyes into liquid 
flowers with fine serrated petals, or Into rosettes of fresEen gauze i they bound upward 
In boiling fountains, or creep slowly onward in stupendous gkeiers. Flames buTEt Into 
music and sing, or cease to sing, os the experimenter pleases, and metals point them- 
selves upon a screen in dazzling hues os the painter touches bJs canvas. 

New York Tribune. — Tho most original and important contribution that has 
yat been mode to the theory and Ulerature of thermotics, 

ScientiBc American. — The work Is written in a charming style, and Is th« 
most valunblo ooutxibutlon to scientific literature that has been published in many 
years^ It Is the most popular exposition of the dynamical theory of heat that has yet 
appeared. The old material theory of heat may be said to be defUncL 

X#OTljwille ^emocrn-t.^^Thls Is one of the most dcUghtful sdentlflo works w« 
hare ever met. The lectures are so full of life and spirit that we can almost imagina 
ibc lecturer before ua, and seo hia brilliant experiments In every stage of their prOgresik 
The theory Is so coreflilly and thoroughly explained that no one can fitU to understani 
tL Such books aa these create a love for scLenco, 

Indetiendent.'^rrofcieor Tyndall's expositions and experiments nro remarkably 
thoughtful. Ingenious, clear, and convipeing; portions of the book have almost the 
iBLereet of a romonco, so slortLing ora the descriptions and elucidations* 




** One of the most accomplished Writers of the Agei” 
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[JVom tAe ^inlfurffA 

“Wo openoil those volamos, never Lavtn^ tieunl the cluho of tbolp nathoTt sixl 
entirely t?nonint of his preLensLuns to a place In Enj^Usli literature. Woeioii.-H] 
them with the coaviction that Mr. I^eolvy Is one of the most accompUslictl wrttora 
and one of tho moat iii^aious tliinkcrs of the timu^ and that hla book ilraervca 
the highest commondation wo can bcatuw u|ion It. Inik^HU it has Kddon beefl 
oiir cnod fortune to take up .in casay by an unknown, and we prvsumo. a vounc 
author, &o remarkable for tho purity and etcganco of lU style, so irpleto with 
varied erudllton, appropriately IntrcKluced to otilivun aripuneut, or so dLatln^ished 
for broad and dlspoaiilonato vlewflk This book welt deserves to b« 

universally read and careftilly studied, for if the eye Is iLuiUmI at fljwt by the brib 
ILincy of tho fervor., tho mind is interested and occupiod by the subtlety and |ier* 
SpIcuUy of a thousand observations which escape nollce on s first pi‘rusaL In a 
woni, we hoTH? to see this work tako Its place auionif the best literary pTruluclkniS 
of the affc, and we doubt not that it wlU powerfully eondueo to the ultimate tib 
■niph of that cause to which It Is devoted.''^ 

Di APPLETON A CO., PubMahars^ 
510 k 551 Brudwi)', Sitw Iwrfc. 
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